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THE GREAT FRENCH GUN. 

De Bange's new gun, which we are about to give a 
short description of, is of steel, and of 13-inch caliber. 
It weighs 37% tons, and is 36% feet in length. Its ex- 
ternal diameter is 3 '4 feet at the breech, and its internal 
diameter 10 inches at the powder chamber. The trun- 
nions are, as usual, of a diameter equal to the caliber. 
From this it will be seen that the gun is of quite 
respectable dimensions. Of the mode of closing 
the breech we have nothing to say, seeing that 
it is in all respects conformable to the type 
adopted for campaign guns (Fig. 1). 

The projectile varies in weight from 022 to 
1,320 pounds, according to its internal organiza- 
tion. It is capable of holding as many as 88 
pounds of compressed power. Its length is 3'74 
calibers, that is, 4'16 feet. Its ogive is greatly 
elongated, and, by very reason of this form, 
always falls upon its point, even at falling 
angles of nearly 00 degrees. 

The charge used varies from 306 to 440 pounds, 
according to the nature of the powder. As re- 
gards the ballistic properties of the piece, it is 
allowable to call them remarkable. The initial 
velocity is 2,130 feet. The maximum range is 
from 10 to 11 miles, say the distance from Paris 
to Montgeron, or from Paris to Versailles. As 
well known, the accuracy of any gun is, gene- 
rally speaking, a function of its caliber, and in- 
creases with the weight per unit of the projec- 
tile's section. Now, the De Bange 0-inchgun is 
so accurate that none of its projectiles could miss a ves- 
sel under sail, and the one under consideration must 
be still more accurate, inasmuch as its elongated pro- 
jectile is of relatively great weight per unit of section. 

The ti^i^_aiid_lioof>s--tvere -made at Saint Chamond, 
the finishing was performed at Paris, in the shops of 
the Coil establishment, and the work in general re- 
quired a year for its performance. 

Upon coming from the forge, the tube had an inter- 
nal diameter of but about 12 inches. In order to bring 



it to the desired caliber, it had to be submitted to a 
drilling that took twenty days and twenty-one nights 
of uninterrupted work. This was done by means of a 
new machine of Col. De Bange's invention, and the 
principle of which is kept a secret. All that can be 
said is that, during the process of drilling, the piece re- 
mains immovable and the tool advances as it revolves. 




Fig. l.-DETAILS OF THE BREECH PLUG. 

The apparatus is automatic in its operation. The 
workman in charge has but one thing to do, and that 
is to ascertain at every pass whether the drill is in a 
bad or good state. 

Every one knows that the tube of any cannon is 
obliged to resist bursting stresses that occur at one and 
the same time in the direction of the axis and in a di- 
rection at right angles thereto; and also that, in order 
to increase the tube's power of resistance in the last- 
named direction, recourse is had to hoops. Now, 



working thus transversely, the hoop furnishes no in- 
crease of strength in a longitudinal direction. As re- 
gards pieces of small caliber, this inconvenience is not 
a very grave one, seeing that by properly hammering 
the tube it is given a strength that suffices to withstand 
the pressure that tends to blow out the breech. Pieces 
of great caliber are placed under very different con- 
ditions, since, being necessarily of great thick- 
ness, the tubes can be but imperfectly hammer- 
ed. For this reason, such tubes are wanting in 
resistance in a longitudinal direction; and, in 
order not to compromise economy, high pres- 
sures, which are the only ones that permit of 
giving heavy projectiles a proper initial velocity 
— that is to say, one greater than 1,600 feet — 
have had to be dispensed with. 

The English have endeavored to remedy this 
trouble by the use of a jacket designed to com- 
press the tube longitudinally; but this process 
has given results of but middling value, seeing 
that, practically, it is quite difficult to give a 
jacketof several yards a length that is exact to 
one one-hundredth and fiftieth of an inch. The 
longitudinal compression thus obtained is, 
therefore, illusory, 'whence it follows that, up 
to the present, the problem had never been 
solved. Now, however, we have a rational so- 
lution of it in the system of biconical hooping 
invented by Col. De Bange, which renders the 
tube and hoops absolutely interdependent in 
a transverse and longitudinal direction. To 
this end, the exterior of the chamber and the hoop that 
covers it present a succession of slightly truncato-coni- 
cal forms, so arranged as to secure an intimate connec- 
tion of them. The interdependence thus obtained is 
such that a transverse bursting of the chamber would 
necessarily tend to bring about a breakage of the hoops 
designed to strengthen it. Consequently, each of the 
hoops taken isolatedly has a biconical form, which 
obliges it to work, at the same time that the chamber 
(Continued on page (i.) 




Fig, 2.-THE GREAT FRENCH BANGE GUN-THIRTY-SIX FEET LONG, TEN MILES RANGE. 
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AN ELECTRIC GUN. 

Since the perfection of the breech-loading gun the 
aim of the mechanician has been to insure rapidity of 
fire, and magazines of various sizes and forms have been 
devised with a view of obtaining it. Experience in the 
field, however, has shown that these have a serious if 
not fatal defect. The cartridges, pressing, as they do, 
the one upon the primer of the other, are likely to ex- 
plode prematurely, this rendering the device especially 
impracticable as a military arm. A writer on this sub- 
ject says: 

" A French army cartridge, which is about the aver- 
age weight of military cartridges in use, weighs more 
than If ounces. The weight of a column of five such 
cartridges would be 7 ounces, four-fifths of which 
weight would, in a tubular magazine, rest upon the 
point of the bullet of the last cartridge, and which bul- 
let comes directly in contact with the primer of the 
cartridge in advance of it. All ordnance officers and 
ammunition manufacturers realize the difficulty ex- 
perienced in preparing fulminate of mercury — used for 
primers — that will, in practical use, always have a uni- 
form degree of sensitiveness. It can be made so sensi- 
tive that the slightest scratch will ignite it, and many 
fulminate mixers have lost their lives by a moment's 
inattention or relaxation of caution while compound- 
ing it. While it is generally possible to produce fulmi 
nate of nearly equal quality, still different batches do 
vary; and whether it be from difference in the quality 
or from the different position or placement of the ful- 
minate in the primer as regards the cartridge anvil, or 
otherwise, still it is certainly true that cartridges are 
to be found in use that will explode with one-half the 
concussion ordinarily required. It is a fact that car- 
tridges have exploded by dropping a few inches from 
the machine in which they are loaded into the re- 
ceptacle below." 

In order to prevent the cartridges from resting upon 
one another, a system has been devised of placing them 
side by side in a metallic case, which can be attached 
under the breech, and when emptied replaced by 
another, and so on. But the mechanism is intricate, 
and the parts awkward to handle. 

Several attempts have been made to use electricity 
for firing the cartridges, and thus do away with fulmi- 
nate of mercury altogether. 

About two years ago Colonel Fosbery, Royal Engi- 
neers, exhibited to the Royal United Service Institu- 
tion an electric gun which he had brought with him 
from Liege. The cartridges were of the ordinary kind, 
but contained no fulminate of mercury. Col. Fosbery 
carried in his pocket a small primary battery of about 
the size of a two ounce vial, which was connected with 
the gun by a fine wire. This fired the cartridges as fast 
as they could be placed in the breech. For obvious 
reasons this could be of little use outside of a labora- 
tory or lecture room. 

Several months ago an electric gun was sent by an 
arms company to Captain S. A. Day, Fifth Artillery, 
at Fort Hamilton, for trial in the field. Captain Day, 
an expert in small arms, has tested this gun under all 
conditions and found it admirably contrived to answer 
the purpose, not only of a sporting gun, but also of a 
military arm. The mechanism is simple, the parts few, 
and the electrical firing contact sure. The principle is 
applicable to any arm. A primary battery, of cylindri- 
cal form, about 8 inches long by 1 in width, is set in the 
stock of the gun and connected with the primer of the 
cartridge; contact being made and broken by pressing 
on and releasing a trigger of the usual form. When 
this system is used, there is no need of tumbler, ham- 
mer, mainspring, or any of the ordinary safety levers 
used in firing percussion. 

There is an electric igniter or primer inserted in an 
ordinary metallic base shell, and this primer can be 
tested before loading the shell, whereas with percus- 
sion primers, to test is to explode. The change from the 
percussion fire to the electric is so easy that any in- 
telligent person can make it. 

The electric primers for the shells are easily made 
too, and not easily destroyed by repeated firing. Cap- 
tain Day says that the power of igniting charges of 
long proportions at any desired point along the cen- 
tral line, instead of at the base, as with percussion 
primers, or even at the wad as in the needle gun, 
gives the facility to burn the entire charge and under 
better conditions of using the expansive force. The 
exact point of ignition for best results should vary 
with dimensions and form of charge, but the power 
to determine at will the point at which ignition 
shall take place, and vary it, is given by this method. 
With the uniform precision of an electric point, an 
exactitude of performance and an economy of produc- 
ing . given results are secured not heretofore possible 
with any percussion fire. 

In the recent and final trial of this electric gun, 
the cartridges were loaded in the field in order to show 
how many shots could be fired from a single shell, or 
rather how many could be fired without renewing the 
primer. In testing this, Captain Day and the writer 
fired alternately and repeatedly; the latter firing as 
many as ten rounds from one shell before it became 
necessary to renew the igniter. The battery is said to 



be good for more than fourteen thousand rounds be- 
fore becoming exhausted and requiring recharging and 
renewal of elements. At an absolute trial in the gun 
works, where men fired notch by notch for weeks, we 
have Captain Day's authority for saying that within a 
few hundred rounds of 15,000 were fired from the same 
gun and with the same battery. 

Probably the most convenient form of gun that this 
electro firing apparatus can be attached to is that 
type which has a tubular magazine, because, where no 
percussion is used, this seems by long odds to be the 
easiest handled, the weight being equally distributed, 
and because only the simplest mechanism is required 
to throw out the empty shell and send home the loaded 
one. 

As a military arm the electric gun has great advan- 
tages. No magazine of cartridges primed with ful- 
minate of mercury can withstand the ordeal of the 
manual of arms without imminent danger of prema- 
ture explosion, and, as is well known, percussion 
cartridges rapidly deteriorate and become uncertain 
of fire when kept long in the field. 

♦~»-~» 

SHALL WATER PIPES AND GAS PIPES BE CONNECTED 
WITH LIGHTNING RODS? 

Every man who builds a house becomes interested in 
the subject of lightning rods, even if the subject of elec- 
tricity had failed hitherto to attract him. In placing 
lightning rods upon a building, the question immedi- 
ately arises, " Shall the water pipes and the gas pipes 
be connected with the exterior lightning rod V " 

Theoretically, there is no doubt that this connection 
should be made. Great care, however, should be taken 
that the connections should be large enough not to be 
melted by a discharge of lightning, and that there 
should not be any break of metallic continuity caused 
by paint, varnish, or cement. 

In the fifth annual report of the Water Commission- 
ers of the city of Fitchburg, Mass., this paragraph oc- 
curs: 

"During a violent thunder storm on the sixth day of 
June, two houses were struck by lightning, one on Bur- 
nap Street and one on Milk Street. The electric fluid 
in both cases followed the service pipes from the build- 
ings to the 4 and 6 inch wrought iron cement lined main 
pipes, and when it reached these mains its path of ruin 
was fearful. In some cases a length of pipe would be 
split from end to end, others would be perforated with 
holes, which in almost every case indicate that the fluid 
passed from the outside to the inside of the pipe. 
Nearly every joint on the two thousand feet of its course 
was opened, and one gate and two hydrants were so 
badly damaged as to be useless. The pipe was replaced 
by cast iron pipe, and the gate and hydrants by new 
gate and hydrants, the total cost of which was nearly 
$1,700. This loss is added to the maintenance account 
of the current year. Three times our main pipes have 
been struck by lightning, and each time is more alarm- 
ingly suggestive of what accidents may happen from 
the same cause. Cannot some electrician give us a 
plan of protection ? " 

On investigation it was found that the cement lined 
pipe was made as follows: The wrought iron shells 
were 8 feet long, made of about 18 gauge iron, lined on 
the inside with cement one-half inch thick, and covered 
on the outside with cement from one-half inch to one 
inch in thickness. In laying, the ends were butted to- 
gether, over which is a sleeve filled with cement, about 
6 inches in length, to make a water tight joint. In 
laying, the iron of one length does not usually come in 
contact with the iron of the next length, being sepa- 
rated by from one-eighth inch to one-fourth inch of ce- 
ment. 

In taking up the damaged pipe it was generally 
found burst from end to end; then for three or four 
lengths no trace of lightning could be discovered on 
the outside of the cement covering; but at each joint 
one to ten holes could be found punched from the out- 
side of the pipe into it, from one-tenth of an inch to 
three-fourths of an inch in diameter; then a sleeve 
would be cut as smooth as could be done with a pair 
of snips; then a length burst; and then the lightning 
disappeared at a hydrant or gate. 

The water mains of Fitchburg have been damaged 
seriously by lightning five times. In every case build- 
ings have been struck, and the discharge has followed 
the supply pipes to the main; there it has divided and 
followed the main each way until it has reached a valve. 
In 1877 about 2,000 feet of mains were destroyed in one 
shower. In every case the damage has been confined 
to the old cement lined pipes. 

It will be seen that the cement lined pipe when filled 
with water constitutes a Leyden jar, which is quickly 
ruptured by being heavily charged. It is manifestly 
unsafe to cover the iron mains with any insulating var- 
nish unless metallic connection is made with each sec- 
tion of the main at the joints, and these joints are con- 
nected to the water by a unvarnished piece of iron or 
other metal. If cement lined waterpipesareconnected 
with the lightning rods, it is necessary to remove the 
cement at regular intervals to allow contact between 
the water and the iron of the pipes. It would be suf- 
ficient to insert pieces of iron here and there in the ce- 
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ment, one end of such pieces being soldered to the iron 
of the pipe and the other end being in free contact with 
tho water. 

If the gas pipes are not insulated from each other at 
the joints, there can be no danger in connecting the 
lightning rods with them. The electrical continuity, 
however, of the gas pipes should be carefully ascer- 
tained. The practice of connecting telephone wires 
with gas pipes shows that in most cases this electrical 
continuity is insured by the present method of laying 
the pipes. 



ASPECTS OF THE PLANETS FOE JULY. 

VENUS 

is evening star. She wins her old place at the head of 
the roll, if the interest attached to her movements and 
the lovely aspect she presents are made the standard of 
classification. She is now far enough advanced on her 
eastward course to be plainly seen by observers who 
carefully study her position in the heavens before 
attempting to find her. 

Venus moves at a rapid pace during the month, be- 
ing, at its commencement, southeast of Castor and 
Pollux in Gemini, and, at its close, southeast of Regu- 
lus in Leo. She must be looked for a little south of the 
sunset point on the 1st, and about 6° south of it on the 
31st. 

No lover of the stars can look unmoved on this 
charming planet, when, after an absence of nearly a 
year, she is first seen in the evening twilight as, tremu- 
lous with brightness, she floats on the golden waves 
that succeed the sunset. 

Venus has won tributes of admiration since men first 
began to study the stars. The shepherds of olden 
times paid such homage to her surpassing beauty that 
she was called the Shepherd's Star. She was equally 
well known as Hesperus and Vesper. The whole world 
agreed in naming her for the goddess of love and beau- 
ty, and she richly deserves the proud titles of queen of 
the stars and fairest of the stars. Even grim Galileo 
had a touch of poetic sentiment when, suspecting her 
phases, and fearing that some one else might anticipate 
him, he concealed the discovery in an ingenious Latin 
transposition, that truly interpreted meant, "The 
mother of the loves imitates the phases of Cynthia," 

No better time can be chosen for following the move- 
ments of the earth's twin sister than that when, 
emerging from the sun's eclipsing rays, she first appears 
in the western sky. Such is her present position. Once 
detected, she is sure of being found on each successive 
favorable- night , o s(rillatirigB3BfrWard, slowly increasing 
in radiance and in the length of time she remains 
above the horizon. As the months roll on, she becomes 
the fairest object in the starlit sky for hours after the 
sun has sunk behind the western hills, reflecting his 
glorious radiance, and shining far more brightly than 
any of the myriad stars whose inherent light pierces 
the star depths from distances of which infinity is the 
measuring unit. 

On the 17th, at 9 o'clock in the morning, Venus is in 
conjunction with Mercury, being at that time 11' north. 
The conjunction is invisible, but a telescope will give a 
fine view of the two planets on the evening of the 17th. 
This conjunction of the two inner planets affords a 
good illustration of the velocity with which Mer- 
cury moves. Both planets are traveling from supe- 
rior conjunction to eastern elongation. Venus passed 
the former goal on the 4th of May, and Mercury on 
the 20th of June, and yet the latter now overtakes 
and passes the former.. 

On the 27th, at 18 minutes past 7 o'clock in the eve- 
ning, Venus pays her respects to Regulus, or Alpha 
Leonis, the bright star that lies in wait for the plan- 
ets. At the time of conjunction, Venus is 1° 10' north 
of Regulus. The event occurs too soon after sunset to 
be visible to the naked eye, but a telescope will reveal 
the actors in the scene. Venus will not linger in the 
vicinity of the star, for nothing can stay her course as 
she hastens to overtake the princely planet who is then 
not far in advance. 

The right ascension of Venus on the 1st is 7 h. 51 m. ; 
her declination is 22° 19' north; her diameter is 10'4"; 
and she is in the constellation Gemini. 

Venus sets on the 1st at 18 minutes after 8 o'clock 
in the evening; on the 31st she sets at 7 minutes after 
8 o'clock. 

MERCURY 

is evening star, his course lying near that of Venus. 
We have already referred to his conjunction with Venus 
on the 17th. 

On the 2Gth, at 2 o'clock in the morning, Mercury is 
in conjunction with Regulus, being at the time 11' 
south. Thus this star is in conjunction with two plan- 
ets on two successive days. Though the conjunction 
is invisible, star and planet will be near together on 
the evening of the 20th. Sharp sighted observers may 
pick up the planet on the east of the star, If the sky be 
cloudless and the atmosphere be exceptionally clear, as 
Mercury is within a few days of eastern elongation. 

The right ascension of Mercury on the 1st is 7 h. 5 m.; 
his declination is 24° 14' north; his diameter is 5"; and 
he is in the constellation Gemini. 

Mercury sets on the 1st soon after half past 7 



o'clock in the evening; on the 31st he sets a few mi- 
nutes after 8 o'clock. 

JUPITER 

is evening star, and shares with Venus the place of 
honor on the midsummer annals. His luster is, how- 
ever, diminishing, while that of his fair rival is increas- 
ing. As their paths lead in opposite directions, the 
former moving westward toward the sun, and the lat- 
ter moving eastward from the sun, they must approach 
each other. The most interesting planetary event of 
the month will be to observe this gradual lessening of 
the space that separates the beautiful evening stars, 
and to note their close proximity at its close. 

The right ascension of Jupiter on the 1st is 10 h. 19 m. ; 
his declination is 11° 34' north; his diameter is 3rG"; and 
he is in the constellation Leo. 

Jupiter sets on the 1st soon after 10 o'clock in the 
evening ; on the 31st he sets at 21 minutes after 8 
o'clock. 

URANUS 

is evening star. He has completed his passage of 7 
years through the constellation Leo, and has enter- 
ed the constellation Virgo, where he will be found for 
7 years to come. He is almost stationary during the 
month, changing his place slightly to the southeast. 

The right ascension of Uranus on the 1st is 11 h. 57 
m.; his declination is 1° 2' north; his diameter is 3"0"; 
and he is in the constellation Virgo. 

Uranus sets on the 1st a few minutes after 11 o'clock 
in the evening; on the 31st he sets soon after 9 o'clock. 

NEPTUNE 
is morning star, and leads the trio of planets that pre- 
cede the sun. 

The right ascension of Neptune on the 1st is 3 h. 30 
Bx. ; his declination is 17° 18' north; his diameter is 2'5"; 
and he is in the constellation Taurus. 

Neptune rises on the 1st at half past 1 o'clock in 
the morning; on the 31st he rises about half past 11 
o'clock in the evening. 

SATURN 
is morning star. Before the month closes he will be a 
conspicuous object,rising a few minutes before 2 o'clock. 
He is brilliant enough to be recognized on his own 
merits, needing no aid from stars in his immediate 
vicinity. Indeed, he reigns aloneat present, being sur- 
rounded by no rivals to lessen the brightness of his 
shining. He has passed beyond the boundary line of 
Taurus, and commenced his passage through Gemini. 
He will-remain here for the coming 2% years, moving, 
as is his wont, now forward, now backward, and now 
standing still. At present, his motion is direct, or 
eastward. 

On the 20th, at 1 o'clock in the afternoon, Saturn is 
in conjunction with Eta Geminorum, a star of the 3 - 3 
magnitude. The conjunction is almost an occultation, 
for star and planet are only 1' apart, and 1' is a very 
small space in celestial measurement when the distance 
between visible objects is to be measured. These close 
conjunctions are called appulses. It is a rare event 
when a planet approaches so closely a star of the 3 
magnitude. 

The right ascension of Saturn on the 1st is 5 h. 57 m. ; 
his declination is 22° 31' north; his diameter is 15'0"; 
and he is in the constellation Gemini. 

Saturn rises on the 1st soon after half-past 3 o'clock 
in the morning; on the 31st he rises a few minutes be 
fore 2 o'clock. 

MARS 

is morning star. There are no changes during the 
month in the position of the planets on the east and 
west sides of the sun. At its close, Venus, Mercury, 
Jupiter, and Uranus are evening stars; Saturn, Mars, 
and Neptune are morning stars. 

The right ascension of Mars on the 1st is4h. 29 m.; his 
declination is 21° 48' north; his diameter is 4'4"; and 
he is in the constellation Taurus. 

Mars rises on the 1st about a quarter after 2 o'clock 
in the morning; on the 30th he rises at half past 1 
o'clock. 

THE MOON. 

The July moon fulls on the 20th at 33 minutes past 
o'clock in the afternoon. The moon in her last quar- 
ter is in conjunction with Neptune on the 8th at G h. 
59 m. A.M., being at the time 2° 33" south. She is at 
her nearest point to Mars on the 9th at 3 h. 44 m. P.M., 
being 5° 1' south. She is in conjunction with Saturn 
on the 10th at 5 h. 48 m. P.M., being 4° 7' south. She 
next draws near the evening stars. She is in conjunc- 
tion with Mercury on the 13th at h. 57 m. A.M., being 
5° 39' south, and with Venus four hours later, at 10 h. 21 
m. A.M., being 5° 22' south. She is in conjunction with 
Jupiter on the 15th, at 2 h. 2 m. A.M., being 3° 7' south, 
and ends the circuit with a conjunction with Uranus 
on the 10th, at 6 h. 37 m. P.M.. being at the time 34' 
south. 

OCCULTATION OF ALDEBARAN. 

On the 8th the moon occults Aldebaran, or Alpha 
Tauri, for the 7th time this year. The phenomenon 
will be visible in this vicinity. The immersion of the 
star takes place at 4 h. 25 m. A.M., Washington mean 
time. The immersion takes place at 5 h. 18 m. A.M., 
theoeettltfttion continuing 53 m, A telescope will be 



required for observation, as the presence of the sun 
will hide the actors in the scene from the naked eye. 
QCCULTATION OF URANUS. 
The moon occults Uranus on the 10th, for the sixth 
time in the year. The phenomenon is visible to ob- 
servers favorably situated according to time and place 
between the limiting parallels 2° north and 75° south. 
This means that their position must correspond to the 
position of the planet as seen from the earth's center, 
and they must be at the time on the dark side of the 
globe. 

JULY 

is not unfruitful in planetary events. Jupiter and 
Venus, the most brilliant members of the sun's family, 
are visible in the west. They are approaching each 
other so rapidly that, though at the beginning of the 
month there is a difference of two hours in the time 
of their setting, they are only 15 minutes apart at its 
close. Mercury, though invisible, follows swiftly on 
the track of his more distinguished fellow planets pass 
ing Venus, and hastening to overtake Jupiter. Regu- 
lus comes in for its share of attention, both Mercury 
and Venus passing near its domain. Saturn treats us 
almost to an occultation, making an appulse to Eta 
Geminorum. Our fair neighbor, the moon, besides fol- 
lowing her usual round, kindly occults Aldebaran for 
our observation, and hides Uranus from sight for the 
pleasure of observers farther south. 

Midsummer nights are most favorable for the study 
of the stars. There is a delightful companionship in 
the society of the myriad twinkling mysteries that stud 
the canopy of night, a feeling of satisfaction in learning 
to know by name not only the planets, but the brilliant 
stars among which these wanderers tread their shining 
course with tireless feet. 

An intelligent observer with the aid of a star map 
can easily trace the most brilliant of the July stars. 
The Great Bear is descending toward the northwest; 
Arcturus is lovely to behold as bathed in rosy light he 
nears the horizon. The brilliant Vega is approaching 
the zenith; below it the Northern Cross rests on the 
Milky Way; Altair beams brightly with its less bril- 
liant companions on either side; the lone Spica shines 
in the southwest; and the constellation Scorpio, with 
its leading brilliant, Antares, is a charming object in 
the south. We give the outline for the sky about 9 
o'clock, at the beginning of the month. The same out- 
line will answer for its close, but the observation must 
be made two hours earlier. 



Economical Results of Natural Gas. 

It is stated that with one exception every iron mill 
in Pittsburg will be using natural gas instead of coal 
by July 1. Those firms which have not already made 
the necessary arrangements to use it are taking ad- 
vantage of the present stoppage to do so. 

Forty iron firms within a radius of thirty miles are 
using it. Beside these, glass factories, breweries, dis- 
tilleries, and other establishments are using it. 

The finished output of iron and steel in the Pitts- 
burg district is 750,000 tons a year. Assuming as a 
moderate estimate that it takes fifty bushels of coal 
to finish a ton, the general introduction of natural gas 
into the iron and steel mills supplants 38,250,000 
bushels of coal a year, or about one-seventh of the 
annual output of the region tributary to Pittsburg. 
Thousands of men in addition to those who have 
already been affected by it will be thrown out of em- 
ployment. In every mill it will do away with fire- 
men, ashmen, and deliverers, and many a coal miner 
will have to seek new fields and the operators new 
markets for their product. 



A Profitable Dog. 

An exchange tells of a man residing on the line of a 
railroad who has taught his dog to bark vociferously at 
every passing train. The impulse of the firemen is to 
watch for the barking dog, and hurl pieces of coal at 
him in passing. The result to the owner is that he has 
delivered at his door all the coal he requires for his own 
use free of cost, and is now contemplating the opening 
of a coal yard for the supply of his neighbors. He 
thinks he can compete in price with the oldest coal 
dealers in the vicinity. 



An Optical Experiment. 

A contributor to Cosmos suggests a curious optical 
experiment which may serve to show the principle of 
the stereoscope. If we cut out of black paper two simi- 
lar figures — two crosses, for example — and place them, 
their extremities almost touching, at about three inches 
from the eyes, before a sheet of white paper, we shall 
see three crosses, the middle one being dark and com- 
pletely separate. This phenomenon is explained by 
the simultaneous vision of the two eyes, and it is easy 
to show this by looking at the objects successively with 
one eye. The experiment becomes still more interest- 
ing when, instead of black figurqp, we employ comple- 
mentary colors — red and green, for example. In this 
case we must use a dark background, and there will 
appear a white cross in the middle. 
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IMPROVES CAB REPLACES. 

The car replacer herewith shown, patented by Mr. 
Isaac Snow, of 413 Washington Street, New York city, 
is simple in construction, convenient in use, effective, 
and being light may be easily transported. Fig. 1 is a 
perspective view showing the replacer in position, Fig. 
2 is a front elevation, and Fig. 3 a plan view. The cast 
iron plate is of sufficient width to rest upon the head 
of the rail and upon the pavement. At the middle of 
the forward end is an inclined tongue to rest against 
the side of the rail head and form an inclined plane 




SNOW'S IMPEOVED CAB BEFLACEB. 

for the wheel flange to roll up upon. The plate is 
kept level by lugs projecting from each corner of the 
lower side. On the upper side of the plate is a V- 
shaped flange, the angle of which is at the forward 
end and in line with the center of the tongue. The 
rear ends of the flange are at such distance from the 
corners of the plate as to leave space for the wheel 
flanges between the ends and corners; the outer sides 
of the ends are at the line of the side of the head of 
the rail against which the lugs rest, so that when the 
wheel passes off the plate, the tread will come squarely 
upon the head of the rail. That part of the plate 
within the flange is cut away to make the replacer 
lighter, and the rear ends are strengthened by a cross 
rod. It will be seen that the replacer can be made so 
light and small as to be readily handled, and can be 
conveniently carried on a car, so as to be always at 
hand when needed. When the device is to be used 
for replacing steam cars, the supporting lugs are made 
of sufficient length to rest upon the ties when the plate 
rests upon the rail, so as to hold the replacer level. 



DETACHABLE HANDLE FOR VALISES. 

The engraving shows a detachable handle and safety 
lock attachment for valises, satchels, etc., which has 
been patented by Mr. Charles White, of Osceola, Ne- 
braska. The angle plate forming the top of the lock 
casing is provided with two transverse slots in its top 
and with a longitudinal slot in the side. The handle 
js secured on the ends of a plate from the bottom of 
which a T-shaped lug projects at each end. A slide 
arranged on an inside angle plate is moved by a pin 
projecting through the side slot until it is stopped by 
a stud. The lugs on the handle plate are then passed 
through the top slots and the pin released, when the 




WHITE'S DETACHABLE HANDLE FOB VALISES. 

slide is pushed in the opposite direction by a spring. 
The side edges of openings in the top of the slide pass 
over the lower parts of the lugs, thereby holding them 
and the handle in place. At the same time bolts are 
passed through lugs, whereby the valise is locked. The 
key is inserted and turned so as to lock the slide in 
place. To remove the handle, the key is turned so as 
to release the slides which may be then moved back by 
the pin. The handle can be removed from the valise — 
placed inside if desired — and cannot be replaced with- 
out the use of the key, thus rendering it difficult or 



impossible to carry away the valise. It will be un- 
derstood that the valise can be locked with the handle 
in place or detached. The device is simple and strong, 
and affords travelers increased security, since it per- 
mits the leaving of baggage locked and yet without 
a handle. 



Fire-resisting Properties of Cyanite. 

Some interesting tests of the fire-resisting properties 
of cyanite were afforded by the manufacturers of the 
material (the Patent Liquid Fireproof Cyanite Com- 
pany, Limited) on Wednesday last, on the site of the 
abandoned Opera House, Victoria Embankment. The 
material is a liquid solution, of which silica is the basis, 
and it is applied with a brush directly to the surface of 
the woodwork, serving either as a priming to be after- 
ward covered with paint, or as a stain in lieu of the 
ordinary pale oak stain, which it much resembles in 
color when applied to deal or other white woods, 
though it is also made colorless. It is claimed by the 
manufacturers that this solution sinks into the pores of 
the wood, and renders the timber for a considerable 
period proof against the attacks of fire. That the ap- 
plication of the solution has the effect of retarding the 
attacks of the flames for a long time was conclusively 
shown by the tests of Wednesday last. 

These tests were four in number. For the first one a 
small flight of stairs, constructed of 1J£ inch common 
white pine, was primed with two coats of cyanite, and 
underneath it a large heap of chips and shavings, 
plentifully besprinkled with benzoline, was ignited and 
burned for half an hour before the soffits of the treads 
and the backs of the rises were perceptibly charred. 
After the lapse of another half hour, during which the 
under part of the woodwork of the stairs continued to 
smoulder, the stairs were proved to be strong enough 
to bear the weight of a man. Other tests, with pack- 
ing cases, were equally successful. The cases (three in 
number) were each about 2 feet G inches deep, 3 feet 
inches long, and 2 feet G inches broad. They were each 
stood up on end, and a large fire of shavings and chips 
sprinkled with benzoline was lighted in each. One of 
the cases was not coated with cyanite, and it speedily 
collapsed and became a mass of charred embers. The 
two other cases retained their form and position after 
the lapse of an hour, and it was only after the first 
half hour's exposure to the flames that the wood be- 
came perceptibly charred and began to burn to any 
appreciable extent. It is asserted that this solution is 
permanent in effect, and does not injuriously affect the 
woodwork to which it may be applied. If this be so, 
the solution has a wide field of usefulness open to it. — 
The Builder. 



Changes in the Rings of Saturn. 

Some interesting remarks on the planet Saturn have 
been communicated to the French Academy of Sciences 
by M. Trouvelot. They are the result of observations 
made on the planet at the observatory of Meudon by 
the refracting telescope there. The ring A of the 
placet has undergone some changes in position and 
variation of size. The division of Encke has approach- 
ed the division of Cassini; and the straight zone be- 
tween these two divisions has appeared less brilliant 
than during last year. Variations have also been ob- 
served in the rings B and C, the latter being pale, 
diffused, and badly defined on its interior edge. The 
shadow of the globe of Saturn on the ring B appeal's 
angular, as it was last year; ' but it has evidently 
shifted its position somewhat. With regard to the 
globe of the planet itself, M. Trouvelot has not re- 
marked many changes in it. The intensity of the color 
of the south polar cap diminished toward the begin- 
ning of February, and the zone next it was enlarged in 
the early part of March. The observations tend to 
confirm the conclusions that the rings of Saturn are 
variable. 



Mourning- Ink, 

The best shining black ink, usedfor mourning paper, 
and the manufacture of which has up to the present 
time been kept a secret by makers, may be prepared, 
according to the Papier Zeitung, of lampblack, borax, 
and shellac. The ink is made as follows: In 1 liter of 
hot water GO grammes of borax are dissolved, and to 
this solution three times the quantity of shellac is 
added. After this mixture has been properly dissolved, 
the necessary quantity of lampblack is added, the 
whole being constantly stirred. Should the luster not 
be satisfactory, more shellac is added. 



SFBING FRAME FOB BEDS. 

The spring frame herewith illustrated can be used in 
beds, sofas, chairs, etc., and is very elastic and strong, 
and can be easily taken apart for transportation or 
storage. Rubber or spiral or other springs have their 
upper ends secured to the inner surfaces of the rails, a, 
and their lower ends secured by clips to the bars, &, 
which are thus held a short distance below the rails. 
On the bars rest three or more crosspieces, c, to each 
end of each of which is fastened a spring, e, consisting 
of a U-shaped wire having a coil formed in each shank, 



and the free ends being bent inward and pointed. 
These points are driven into the side edges of the cross 
bars, and nails are driven into the bars through the 
coils or eyes. On the upper ends of the springs rest the 
bars, d, which carry the slats. Upright wire frames,/, 
on the bars, e, rest against the inner surfaces of the side 
rails, and are secured by screws to the ends of the bars, 
d ; these frames guide the bars, d, and limit their 
movement, as the top of the spring frame works up 
and down. The pressure on the slats is transmitted to 
the bars, d, then by the springs, e, to the bars, c, sus- 
pended from the rubber springs; the strain on the 
springs is taken up by the side rails and end pieces, 
which are supported by the bed frame. The side rails 




TAYI.OE'S SFBING FEAME FOR BEDS. 

and end pieces are notched for the purpose of locking 
them together. 

This invention has been patented by Mr. Benjamin 
Taylor, of Morrillton, Ark. 

■»~4-»->-*- 

ROLLING MILL. 
The engraving represents an elevation of an improved 
rolling mill, one side of the housing for the rolls being 
removed. The object of the invention is to overcome 
that universal defect in round bars of iron produced by 
the ordinary process of rolling, which is by passing 
them successively between two rolls, each having a 
half-round groove of the size required for all sized bars. 
This defect consists in the splitting up of the central 
portion of the bar into thread-like fibers, so that, after , 
the outer portion is turned off to true it, and then a 
screw is cut, sections of the thread of the screw will 
frequently come off while being cut. This is well 
known to all workers in commercial round bar iron, 
and is caused by being rolled with the pressure on but 
two sides at once, and then turned and the pressure 
brought on the two opposite sides. This causes a late- 
ral motion of the interior particles and a consequent 
separation in that direction as the cooling advances. 
This defect is entirely overcome by using four rolls, at 
shown, instead of two, so that no lateral motion is pos- 
sible, the pressure being constant toward a common 
center. In this way a perfectly solid bar can be pro- 
duced from the same material, worth a great deal more 
than the ordinary round bars. In addition to this it 
can be produced much more rapidly and at much less 




CRANDELL'S ROLLING MILL. 

cost. Instead of two sets of hands to pass the bars 
back and forth until finished, two men to take the iron 
from the fire and start it in the first set of rolls is all 
that would be required, as the rolls are to be arranged 
in sizes, one set behind the other, so that as the metal 
bar emerges from one set it enters the next in size, and 
so continues until reduced to the size required, without 
being again touched by the operative. 

This invention has been patented by Mr. A. Crandell; 
particulars can be obtained from Mr. Germond Cran- 
dell, 610 H Street, N. W. Washington, D. C. 
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TELEGRAPH KEY AND SOUNDER. 

Mounted on the wooden base of the instrument is a 
metal plate carrying the magnet and areh. Hung on 
the arch is the sounder tongue, and just back of the 
center of the magnet is a post provided with the con- 
tact screw of the sounder. These parts constitute the 
sounder as ordinarily constructed. In front of the 
finger key, which is hung on the arch by trunnion 
screws, is the spring of the key, and in front of this 
is the front contact point insulated from the base, 
and the adjusting screw of the base. The rear end 
of the key extends between the helices of the magnet, 
and has a stop projection taking on the connecting 
piece of the magnet, so as to serve as a back point. 
The two rear binding posts are connected to the 
sounder magnet by wires. Just forward of these are 




BELT'S TELEGRAPH KEY AND SOUNDER. 

the binding posts for the finger key, which are con- 
nected by wires to the metal base and the front con- 
tact, the latter connection also extending to the switch 
anvil. These connections are for use when a relay 
is required, but for a local sounder on short lines 
only two posts are required. The key may extend 
out in the opposite direction to that shown in the 
engraving, , or at the back of the instrument. 

This combined key and sounder — recently patented 
by Mr. Perley P. Belt, of Columbus, Kansas— is very 
compact, occupying no more space than the ordinary 
sounder, besides being less expensive than separate 

instruiaeefes " 
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IMPROVED SHAPING MACHINE. 

Our engraving illustrates an unusually large shap- 
ing machine manufactured by James Archdale & Co., 
Birmingham. The length 
of stroke of this fine ma- 
chine is 3 feet, the longi- 
tudinal traverse of the sad- 
dle 9 feet, the length' of 
bed 12 feet; the total length 
of the bed over the bracket 
at end is 18 feet, the tables 
project 4 feet 3 inches, the 
vertical movement of the 
tables is 18 inches, the 
power of the gearing is 12 
to 1 and 20 to 1 ; there is a 
quick return stroke. There 
are cast steel link connect- 
ing rods and feed wheels. 
The tables are constructed 
to sustain a weight of 12 
tons to 15 tons. The ma- 
chine is self-acting in all 
cuts, and has two circular 
motions for large and small 
work. The total weight 
is 24 tons, the ground space 
taken up is 20 feet by 18 
feet. The main frame of the 
machine is cast in one piece 
and strongly ribbed inside 
to give necessary strength. 
The foot of the frame is 
extended to the left to sup- 
port the driving gear. The 
weight of this frame or 
body is 11 tons. The driv- 
ing gear, etc., consists of a 
five speed cone pulley, 20 
inches to 36 inches in di- 
ameter, and] two changes of spur gear. The changes 
are effected by a screw on the pulley shaft, the boss 
of the hand wheel being cut as a nut internally and 
split, and provided on its outer diameter with a split 
grip for locking. By moving this hand wheel the 
pinions can be brought in and out of gear with heir 
respective wheels, and locked in position on the shaft. 
These wheels give motion to a strong back shaft hav- 
ing a key bed and sliding pinion carried in a bracket 
at the back of the traveling head or saddle. This 
bracket and saddle are all one casting. This pinion 



works into a powerful spur wheel keyed fast on the 
main crank shaft, also carried in a bearing at back of 
saddle. The saddle or traveling head weighs 3 tons, 
and has carried from it at the back and hanging down- 
ward two strong brackets for the support of the main 
gear. The crank is variable, and the sliding block is 
moved in the crank plate by a rack and pinion, and 
is fastened in the desired place by two lock nuts. This 
crank actuates a cast steel link and connecting rod, 
and gives a quick return stroke, the connecting rod 
being inside the ram, thus giving a central thrust. 
The saddle is self-acted either way along the bed by a 
slotted disk, connecting rod catch, and cast steel 
wheels, the screw being locked and stationary, the nut 
— having a spur wheel on a friction cone — turning in a 
bearing cast on the saddle underneath, and thus mov- 
ing the saddle. When it is desired to move the saddle 
along more quickly, the screw is unlocked at each end 
of the bed, and a ratchet or handle applied at one end 
and moved direct. The ram is 13 feet 6 inches long 
and two tons weight, and has a quadrant tool box for 
shaping internal or external curves. It also has a 
noiseless and improved self-acting down-cutting mo- 
tion. The ram is moved forward or back when being 
adjusted to the requisite stroke by a pinion working 
into a rack. There are, as we have said, two circular 
motions, with minimum feeds of ysVo an d sAu of a 
revolution respectively. The smaller one will take 
about 24 inches diameter, and the larger one about 48 
inches. It is supplied with suitable mandrels and 
cones, and also a steady bracket supported on both 
tables. The two tables weigh about 3 tons each, and 
project 4 feet 3 inches from the bed of the machine, 
and are moved longitudinally by means of screws, 
and vertically by powerful worm wheels and worm 
and screw. — The Engineer. 



OBJECT LENS FOR TELESCOPES AND CAMERAS. 

This invention has a twofold object: to obtain the 
effect of a lens of large diameter without the labor 
and expense required for the production of large 
lenses; and to improve photographic pictures by the 
use of lenses, which serve to intensify the image and 




Better Pyrometers Needed. 

At a recent general meeting of the German Union of 
Manufacturers of Refractory Products, the subject of 
pyrometers was discussed. Herr Seger, an authority 
on the subject, stated that so far no pyrometer of any 
kind had given satisfaction to a sufficient degree to es- 
tablish it in use and favor. For temperatures over 500 
deg. Cent, they are not reliable, and cannot be used for 
such purposes as regulating the temperature of ovens in 
porcelain manufacture, etc. The electric pyrometer of 
Siemens is not safe, even with careful handling, as after 
being used several times different pyrometers hardly 
ever give corresponding readings. This apparatus also 
requires very frequent repairs. In many works so 
called "pyroscopes" are employed with advantage to 
approximately regulate and judge of the temperature 
of ovens and furnaces. Alloys of gold and silver, and 




OBJECT LENS FOR TELESCOPES AND CAMERAS. 

produce a stereoscopic effect in the picture. The lens 
is of compound or double form, each portion being 
ground to the curvature of a solid lens of the required 
diameter, and the two parts being held in their sup- 
port so as to be retained in the same relative position 
with regard to each other that they would sustain in 
a solid lens of the same diameter and curvature. The 
lens is composed of the two parts, A, which are con- 
structed by securing two disks of glass in the same 
plane and then grinding them to the curvature 
of a solid lens of like diameter. These are then se- 
cured or set in a frame made of any suitable material. 
For telescopes the setting may be of some inferior 
glass, or it may be, as shown in Fig. 2, similar to 
those used in opera glasses. The same effect may be 
obtained by taking an ordinary lens and by dia- 
phragms or other means, rendering it opaque except at 

diametrically opposite por- 
tions. It will be under- 
stood that in cameras this 
construction applies to the 
front or object lens, the 
condensing lens, C, being 
applied as usual. 

This invention has been 
patented by Messrs. J. A. 
Smith and A. J. Athay; 
further particulars can be 
had by addressing the lat- 
ter at Sparland, III. 



IMPROVED SHAPING MACHINE. 

of gold and platinum, of varying proportions, are used, 
but such alloys are only recommended up to tempera- 
tures of about 1,200 deg. Cent. In firebrick and porce- 
lain works use is made of a graduated series of mix- 
tures of fireclay and ground feldspar, also of feldspar, 
quartz, and fireclay. These mixtures are made into 
cubes of 2 to 3 centimeters in height, and are placed so 
that they can be seen through little spy holes left for 
the purpose in the side of the furnaces. They give 
way at first, by the rounding off of the corners, when 
the fusion temperature has been reached. 



Starch. 

The principal grain from 
which starch is mahufac- " 
tured at the present time 
is Indian corn — wheat and 
potatoes being used in lim- 
ited quantities. 

There are twenty-four 
factories in the United 
States manufacturing 
starch from corn. Fifteen 
of these are working under 
the new method, or chemi- 
cal process, and producing 
about two-thirds of the 
total amount made per 
annum. The balance 
work by the old method, 
or fermentation process. 

Indiana is the leading 

State of the Union in the 

production of starch from 

corn, having eight factories 

and producing more than one-third of the total amount 

made. 

The total capacity of the mills manufacturing starch 
from corn is about 250,000,000 pounds per annum. The 
total number of pounds of starch of all kinds exported 
from the United States in the twelve months ending 
July 1, 1883, was 7,033,715. 

The consumption of starch for all purposes in the 
United States is about 160,000,000 million pounds per 
annum, or an average of three pounds for each per- 
son. 
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THE GREAT FRENCH GUN. 

(Continued from first page). 
does, in a longitudinal direction. In the usual method 
of hooping it is friction alone that unites the tube and 
the different superposed series of hoops longitudinally. 
Now, it is easy to see that such friction is not sufficient 
to prevent un breeching. A few slight errors in con- 
struction would, in fact, prove of a nature to diminish 
or even locally suppress the tightness, so that, upon 
bursting, the tube would slide in the hoops that encir- 
cle it. 

This grave trouble is done away with in the system 
of biconical hooping. Col. De Bange has applied his 
new system to the gun under consideration. The tube 
of this is strengthened by four series of hoops, which, 
by reason of their shape, fit into each other, while their 
joints overlap, after the manner of brickwork. The 
putting of these in place is very simple. It suffices to 
heat them to a blue heat, that is to 300 or 400 degrees C, 
in order to obtain the necessary tightness. The hoops 
once put on, the constructor had to proceed to the 
turning. This operation was performed in a machine 
tool whose cutter moves forward in order to remove 
the steel shaving, while the tube revolves round its 
axis. The chamber of the piece wasafterward provided 
with 144 grooves, 0'06 of an inch deep, that had an 
initial pitch of 30 minutes and a final one of 7 degrees. 
This rifling was effected by means of another machine 
tool, which also is very remarkable. In this apparatus 
the piece is stationary, while the tool moves in order 
to cut the spirals. 

We shall now say a few words about the platform, 
frame, and carriage, the dimensions and weight of 
which are in keeping with those of the tube (Fig. 2). 

The platform consists of three courses of superposed 
timbers, of 12 inches section, buried in ballast which 
rests upon a bed of beton. The great frame weighs 20 
tons, and the carriage, inclusive of brake, 22 tons. 
These two apparatus present a few original and ex- 
tremely ingenious arrangements. In the first place, 
we remark an inclined crank, which connects the car- 
riage with the pumps, and moderates the lifting of it. 
Next, we would call attention to an eccentric roller 
that operates automatically in the rear, and the im- 
portance of which will be at onceseen. It is necessary, 
in fact, that, during its recoil, the carriage shall 
slide over the frame by its back part, and, on the con- 
trary, that when it is put in battery again, it shall roll 
over the said frame. This condition is fulfilled by the 
eccentric roller placed under the butt end of the car- 
riage, and which a Belleville spring acts upon at the 
right moment. 

Behind the carriage there is an inclined chain, which 
is connected through other Belleville springs with the 
hind crosspiece of the frame. When a gun is being put 
in battery, the velocity of the forward motion is great, 
despite the play of the pumps, and so it is usual to 
deaden the shock by means of buffers affixed to the 
front of the carriage. This arrangement, which has 
hitherto been everywhere employed, does not prevent 
the whole from undergoing violent shocks, seeing that 
the action of the buffers is exerted very low down with 
respect to the center of gravity. The chain under con- 
sideration has the effect of slowing up the forward mo- 
tion, and of consequently reducing the shock. In the 
rear of the frame there are buffers also, for use in cases 
where, through some breakage, the hydraulic brake 
might not act. 

Finally, we would call attention to the bolster, which 
is very wide, and the axis of which passes through the 
center of gravity of the entire affair. The reason for 
this new arrangement is as follows: The majority of 
the large frames now in use rest upon the platform 
through the intermedium of a bolster and wheels or 
rollers. Now, experience has shown that these latter 
are subject to get out of true, and, indeed, often do so. 
The arrangement here adopted permits of suppressing 
these, seeing that the entire system is in equilibrium 
upon it, and easily adapts itself to every change of di- 
rection. As the bolster bolt passes through the center 
of gravity of the system, the piece's firing field is 360 
degrees. 

The carriage includes a platform for loading, situated 
about 8 feet above ground. As for the trunnions, they 
are 11\4 feet above ground. A crane, maneuvered by 
a sort of pump, serves to lift the projectile to the level 
of the breech. For aiming, the piece carries at its lower 
point, below the trunnions, a toothed arc, which is acted 
upon by means of gearings maneuvered from the ex- 
terior. 

The axis of the piece may be inclined 30 degrees above 
and 15 below the horizon. Once loaded, the gun is in 
perfect equilibrium upon its trunnions. 

The largest gun that the Krupp works have as yet 
turned out is of 17 inches caliber, and has an initial ve- 
locity of but about 1,500 feet. It is worth $300,000. De 
Bange's new piece will cost notably less, and its velocity, 
as we have stated, is 2,130 feet. Owing to the system 
of hooping, which constitutes its principal original 
feature, it fulfills all the conditions of security, light- 
ness, and economy that could be required. 

This gun is, above all things, a marine one, that is to 
say, it is capable of being mounted in battery aboard 



a ship of war, or concur effectively in the defense of the 
most valuable points of our coast. It may also be used 
as a siege gun. In a siege, especially, excellent service 
may be expected from it, seeing that the limit of range 
of all pieces known up to the present is but miles, 
while that of the one under consideration is, as we have 
said, from 10 to 11. — La Nature. 



MACHINE FOR FORMING HEELS FOR LADIES' SHOES, 

To make the high, curved heels, with small bottoms, 
so commonly used on ladies' shoes, and generally des- 
ignated in the shoe trade as the " Louis Quinze " style, 
was one of the most troublesome tasks of the old-time 
shoemaker, and is so now where the heel is built up by 
hand from separate " lifts " of sole leather. The latter 
method is now seldom followed in this country, though 
it is to a much greater extent in European hand-made 
shoes; but our manufacturers largely use a wood or 
other formed heel, covered with some thin leather, and 
making a light heel, which, especially in goods of mode- 
rate cost, will not stand much service and look well. 
The invention herewith illustrated indicates a new way 
of making this class of heels, in which good, solid sole 
leather can be perfectly shaped into the desired form, 
and made the covering and protector of the wood or 
other filling used in the body of the heel. 

In our engraving, Fig. 2 shows the sole leather blank 
used for such form of heel, as given in the different 
views in Figs. 1 and 3, Fig. 1 indicating the shape in 
which the blank comes from the former. The inven- 
tion consists in a die with a recess or cavity shaped the 
same as the heel to be made, and with its front end 
open, to be closed by a U-shaped crosspiece with dowels 
passed into apertures in the front end of the die. The 
top plate of the die is made of the shape it is desired to 
have the heel seat, and the bottom plate maybe set at 




SHOE HEEL FORMED FROM LEATHER BLANK. 

such angle- as required to give an inclination to the bot- 
tom of the heel from front to rear. With the sole leather 
properly wetted, it is not a minute's work to press the 
blank into shape in the die, adjust the different parts, 
and pass the die into a press, where it is allowed to re- 
main a few minutes, the operator being supposed to 
have several sets of dies, so that when the last has been 
thus put into the press the first will be ready to come 
out, and the work will thus be continuous. This die, 
can, of course, be used with lighter leathers, and, there 
being no opening in it except at the front, the entire 
surface is certain to have a smooth, unbroken finish; 
but it leaves nothing to be desired in the forming of a 
good, solid, sole leather covered heel, which cannot get 
out of shape, which may be brilliantly burnished, and 
which cannot fail to have excellent wearing qualities. 

This invention has been patented by Mr. Friederich 
Ortlepp; all further information can be obtained from 
Mr. Joseph S. Kaliske, 79 Reade Street, New York 

city. 
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A Good Idea. 

According to our English contemporaries, the practice 
of litigants conducting their cases in person is one that 
seems to be daily gaining ground in England. Occasion- 
ally a jury will make strange blunders, says a writer, 
but, as a rule, what they want is to have the facts 
brought fairly before them. This a counsel often does 
not do. He is thinking of the rules of evidence, or he 
fancies that it would be politic to suppress this particu- 
lar fact or to avoid that particular circumstance, or in 
some other way to finesse the evidence. This is what a 
jury dislike. They can get on much better with a 
litigant in person who blurts everything out with a 
supreme contempt for all established rules, and who, 
if a thing is not evidence, will somehow make it so. 

« m» 

A Steam Canal Boat. 

A canal steamer on a new principle is to be built at 
Albion, N. Y. This novel boat will be 98 feet long 
and 17 feet 8 inches in width; her boiler will be 10 feet 
long, 5 foot shell, with the fire box in the center of the 
boiler. The boiler will be horizontal instead of up- 
right, and run athwartship instead of fore and aft, 
with an engine of full capacity. There will also be 
built three consorts for this steamer, with a capacity 
of 25,000 bushels of wheat, while the steamer's capacity 
will be 6,000 bushels, making an entire capacity of 
31,000 bushels. The steamer, when on the river, will 
have one consort ahead of her and one on each side, 
and on the canal one ahead and two behind. 



New England Spruce. 

The lumber used in the construction of a building - in 
the Eastern States, is totally different from that used in 
any other locality. To the Pennsylvania man there is 
no wood for framing purposes equal to hemlock; the 
Michigan man is equally as firm in his opinion of white 
pine; but let either of these men advance his theories 
to the New England builder, and he would find he had 
met an equally strong adherent to the use of spruce. 
For framing purposes spruce is used almost exclusively. 
For boarding in, it is the custom to use hemlock or 
matched white pine, according to the quality of the 
work desired. Hemlock is generally used for under 
and spruce for upper floors, and in many instances a 
preference is shown for spruce ceiling over white pine. 

The most extensive spruce forests are in Maine, and 
most of the lumber cut in that State is shipped by 
water to the various distributing points. The mills in 
New Hampshire and Vermont supply the interior 
points and deliver necessarily by rail. The mills which 
make a specialty of flooring are generally equipped 
with the best of machinery for dressing, and not a few 
have first class dry kilns. Undoubtedly the manufac- 
turers of dressed spruce realize that to sustain the de- 
mand much depends upon the quality of the mill 
work, and the result has been that in the past few 
years especial attention has been paid to that branch 
of the business. Dealers whose yards are located at 
points along the eastern coast generally purchase of 
the manufacturers, who ship from the Kennebec or 
Penobscot rivers. It is customary to make up cargoes 
of random sizes and rough boards, which of course are 
sorted for sizes at their destination. Schedules of spe- 
cial sizes are also shipped in this way. Floor boards, 
if dressed, are generally shipped in box cars. In the 
matter of dressing, some prefer flooring dressed one side 
and jointed; others will use it dressed one side and 
matched. The latter method, in case the boards are 
not thoroughly dry, is undoubtedly the better. 

Some idea of the spruce business of the Boston mar- 
ket can be obtained from the returns to the Inspector 
General's office for the first three months of the present 
year. During that time there was inspected 848,294 ft. 
of spruce boards and 1,171,167 ft. of plank and timber. 
In addition to this amount, there were many car loads 
of boards which arrived from mills in Vermont and 
New Hampshire which were sold from the car and no 
returns made. The present quotation on random car- 
goes — by that is meant ordinary sizes of framing tim- 
ber— is from $12.50 to $13.50; special schedules by rail, 
$13.50 to $14.50. First clear spruce floor boards sell in 
eastern Massachusetts at $18 to $18.50, and second clear 
at $2 a thousand less. — N. W. Lumberman. 
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Piping Blackbirds. 

When reared by hand from the nest, the blackbird is 
capable of forming strong attachments, and from his 
wonderful imitative powers will make himself a great 
favorite. He will, if trained when young, learn to 
whistle almost any tune that may be taught him. The 
best, and perhaps the quickest, way is to take him, 
when about six weeks or not later than two months 
old, to a quiet roovn away from any other bird, and in 
the evening and the first thing in the morning give him 
his lesson. The tune may be played on a flute or other 
wind instrument. It is advisable to feed him before 
commencing operations; and some bribe or other, as, 
for instance, a lively worm, should be placed in his 
sight. Play over a portion of the tune you wish him 
to learn, and he will evidently pay particular attention 
to it. Repeat it, with precisely the same time and ex- 
pression, say twenty times; then give the bird a little 
quiet, so that he may, if he will, have an opportunity 
of imitating it. If he should make any attempt, in- 
stantly give him his reward, coaxing and caressing him 
meanwhile. Being, for a bird, possessed of strong rea- 
soning powers, he will soon discover why the worm or 
other bribe is given him, and before long will under- 
stand how to earn it. When once learnt, the tune or 
tunes will never be forgotten, but pass, as it were, into 
its song. It is rather a tedious undertaking, but the 
result is invariably satisfactory. A blackbird will also 
imitate other birds very minutely, and though there is 
little variety in his natural song, it is made up for by 
its pure, flute-like tone and full volume. It most readily 
imitates the thrush, but it will catch many notes from 
the nightingale, to which bird its tone has most resem- 
blance, were it not for the introduction of several harsh 
notes. When kept in confinement, it is always advisable 
to bring it up when young near to some good singing 
bird, as it will thereby learn its neighbor's song, and, 
intermixing the notes with its own, make a most agree- 
able songster. — Canaries and Cagebirds. 



It may be of interest to those who preserve and bind 
the Scientific American to know what the law con- 
siders this paper to be worth per page. We take the 
following from the N. Y. Sun: " John Fallon, a well 
dressed, intelligent looking young man, who refused to 
say where he lived, was held in .$100 bail yesterday for 
tearing a leaf from a copy of the Scientific American; 
in the Astor Library. 
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New War Ships. 

The Govanni Bausan, which has been built by Arm- 
strong & Co. for the Italian Government, has com- 
pleted the necessary trials, and is about to leave Eng- 
land for the Mediterranean. This vessel has been built 
generally after the design of the Esmeralda, but is 
somewhat larger, her length being 280 feet; breadth, 
42 feet; and draught 18!^ feet. Her displacement is 
about 3,100 tons. The armored deck in this vessel is 
1)4 inches thick. The armament consists of two 10-inch 
25-ton breech-loading guns as bow and stern chasers, six 
G-inch 4-ton guns on the broadsides, two G-pounder 
rapid-firing guns, and several Nordenfelt and Hotch- 
kiss machine guns. What is described as a revolving 
turret is placed at each masthead; in each of these a 
machine gun will be placed. On the gun carriages 
steel shields are fixed for the protection of men against 
lighter missiles. There is a torpedo ejecting tube be- 
neath the ram for the under-water discharge, and two 
above- water discharges forward. There is a powerful 
hydraulic crane for lifting boats, and the steering gear 
is on the Elswick hydraulic principle. On the official 
trial, which was made about a fortnight ago, the ves- 
sel was run at full speed for six hours, forced draught 
being used all the time. The indicated horse power 
was about 6,000, the revolutions averaged 11C'5 per min- 
ute, and the speed was 17% knots per hour, or about 20 
miles. 

After years of trial and experiment, her Majesty's 
torpedo ram Polyphemus is pronounced complete. This 
interesting vessel lately left Portsmouth Dockyard for 
a full power trial in the Solent. By means of forced 
draught, thefanenginesrunningovera thousand revolu- 
tions a minute, the boiler pressure was brought up to the 
standard of 110 pounds. The mean power of the engines 
was 5,520 horse power indicated; the maximum reached 
on the run was 5,780 indicated horse power. Four runs 
were made upon the mile, which showed that the ves- 
sel was steaming at the rate of 17'847 knots. This was 
on a draught of 20 feet forward and 21 feet 3 inches aft. 
Trials have also been made with the broadside torpedo 
discharging gear which gave so much trouble at first, 
and the result has been that the Whiteheads can be 
ejected at full speed without jamming. 

The Aquidabau, the new Brazilian armor-clad, has 
recently been completed by Messrs. Samuda Brothers, 
and lately ran a very successful series of trials off the 
Maplin. This vessel is of the same general description 
as the Riachuelo. The new vessel is 280 feet long and 
52 feet wide, the displacement being 5,000 tons. The 
meaaj drauj£M_on_trialj¥as~48~#eet, the vessel having 
been designed not to draw much water, as she is re- 
quired for service in the South American rivers. The 
hull is built of Siemens steel and sheathed with wood. 
The ram is a solid gun metal casting, and the stern 
frame is of the same material. The machinery is pro- 
tected by a water line belt of steel-faced armor, 11 
inches maximum thickness and 7 feet wide. There is 
an armored deck 2 inches thick, carried fore and aft, 
and arranged to protect the steering gear aft, and also 
to strengthen the ram. The armament consists of four 
9-inch 20-ton breechloading guns, placed in turrets pro- 
tected by 10 inch armor. On the upper deck there are 
two 5%-inch breechloading guns at the bow and two 
similar weapons at the stern. There are fifteen Norden- 
felt guns, and five ports for the discharge of torpedoes. 
The engines are by Messrs. Humphrys, Tennant & Co., 
and are of the three-cylinder compound type. The 
Aquidabau was tried in sea-going trim on the 10th ult. 
With natural draught the indicated horse power was 
5,270, and the speed 15'257 knots. With closed stoke- 
holds and fan draught the power was raised to 0,201 in- 
dicated horse power, and the speed 15 818 knots. In 
the forced draught trial only six of the total number of 
eight boilers were used. Two runs on the mile were 
made with only one screw working, the speed being at 
the rate of 11 '447 knots, 15 degrees of helm being re- 
quired to keep the ship straight. A half circle was 
turned against the screw in 3J>£ minutes. A six hours' 
coal trial was made on the 19th ult. The official report 
states that the consumption was at the rate of 45 tons a 
day when the ship was steaming at her contract speed 
of 14 knots. As the coal bunkers carry 800 tons, the 
Aquidabau could steam over seventeen days on her 
bunker coal, and cover a distance of above 5,700 knots. 



American Locomotives ill New Zealand. 

On the subject of American vs. English machinery, 
Sir Julius Vogel, ex- Agent-General for New Zealand, 
made a very interesting statement at Auckland on 
February 17. Sir Julius, who is now the Colonial 
Treasurer, spoke for several hours on the past, present, 
and future of New Zealand, and in the course of his 
speech used the following language: 

"We sent home an order for certain locomotives 
after a type which we had running in the colony, and 
which were obtained from America. It was thought by 
the late government that it was unpatriotic to go to 
America for goods, so the plans and specifications were 
sent home to England, and the weights and sizes given 
most exactly. When, these locomotives were about 
finished, the engineers telegraphed out that they were 
about to ship them, but that we had better order plant 



to strengthen our bridges and culverts, as it would not 
be safe to send the locomotives over them. Their idea 
was that we should make our railways to suit their en- 
gines. We telegraphed that we should do nothing of 
the kind, that we had limited the weight of the engines. 
They replied they could not be made according to the 
specifications we had supplied. But the answer to that 
was that we had them running in the colony, and we 
refused to take them. Well, this is what happened: 
We sent an order by telegraph to America for these en- 
gines, and such is the confidence we feel in the charac- 
ter 1 of the material which will be supplied that we are 
prepared to take them without inspection there, while 
we cannot take the suspected ones from Great 
Britain." 

Sir Julius also made use of the following language: 
" I cannot help saying that under the free trade system 
of Great Britain there has been a great deal of scamped 
work and adulteration going on, and that buying in 
the cheapest market and supplying as cheaply as possi- 
ble, manufacturers have been in the habit of not con- 
scientiously supplying the best articles. It is only quite 
recently that by a happy accident — an iron axle falling 
to the ground and breaking while being unshipped — 
we were saved from sending forth death and destruc- 
tion on our railways by using rotten axles sent out from 
Great Britain." 

Australian Timber. 

For constructive purposes in dockyards, piers, 
bridges, house carpentry, coachmakers' and wheel- 
wrights' work, railway building, fencing, and piles, 
nearly the whole of the Myrtacea, of which New South 
Wales possesses something like fifty varieties, are ex- 
tremely valuable, and certain of them incomparably 
so. For the uses of the cabinetmaker and the house 
decorator, the timber familiarly known as the black 
apple, the Moreton Bay pine, the red cedar, coach 
wood, Clarence light yellow wood, turnip wood, rose 
wood, Illawarra mountain ash, tulip wood, myall, cy- 
press pine, and others, is capable of being worked up 
into furniture and paneling, beautiful in grain, rich in 
color, and susceptible of a high polish. The timber of 
the prickly leaved ti-tree (Melaleuca styphelioides) is 
said to be incapable of decay; that of the white ti-tree 
(Melaleuca leucadendron) is said to be imperishable 
under ground; that of the turpentine tree (Synearpia 
laurifolia) resists the attacks of the Teredo navalis in 
salt water; and that of the brush bastard or white box 
(Tristania conferta) has been known to preserve its 
soundness, when employed in building the ribs of a 
ship, for a period of thirty years. To the carver and 
wood engraver the cork wood (Duboisia myoporoides), 
the rose wood (Dysoxylon Frasernum), and the pitto- 
sporum {undulatum) commend themselves as service- 
able substitute, for European box; while the cooper 
finds in the native ash (Flindersia Australis), the silky 
oak (Grevillea robusta), the stave wood (Tarrietea aeti- 
nodendron), the green and silver wattle (Acacia de- 
cirrrens and Acacia dealbata), and the swamp oak 
(Casuarina quadrivalvis), excellent material for staves. 
Other kinds of timber are specially adapted for oars, 
spokes, and naves, tool handles, telegraph poles, and 
turners' work. 

The Electric Lighting of Trains in Germany. 

The railway administration at Frankfort-on-the-Main 
have recently repeated some experiments on the light- 
ing o£ trains by electricity, which, according to our 
foreign exchanges, have been attended by most satis- 
factory results. The experimental train was composed 
of a first, second, and third class carriage, and a lug- 
gage van, which contained a special compartment for 
the dynamo and accumulators. The dynamo was of 
the Moehring type, and was driven by a suitable ar- 
rangement of pulleys and belts from the axle of the 
wheels of the van, and at a velocity of 700 revolutions 
per minute, when the train was running at a speed of 
j 18 to 42 miles an hour. When the train is running at 
full speed, the lamps remain in circuit while the accu- 
mulators are being charged; but when the speed is less 
than 18 miles per hour, then the lamps are thrown out 
of circuit, and the current is supplied direct from the 
accumulators, a specially constructed automatic com- 
mutator regulating its intensity. During the day the 
lamps are thrown out of circuit, and the 2G accumulat- 
ors are charged by the dynamo when the train is in 
motion.- 

The train was lighted by 12 incandescent lamps, of 
which two were in the luggage van, two in the third 
class carriage, four in the first, and the remaining four 
in the second class carriage. 

These experiments clearly demonstrate, says a con- 
temporary, the practicability of lighting trains by 
electricity, the light being perfectly steady during the 
journey, and at variable speed, and even during stop- 
pages at stations: only at starting a slight oscillation 
was perceptible. As all is regulated automatically, no 
attendant is required, except at starting. The experi- 
ments were continued for six weeks, at the end of which 
time everything was found in perfect order. The cost 
of lighting is estimated at ten centimes per lamp per 
hour. 



Photo-mechanical Processes of Illustration. 

THE ARTOTYPE. 

The artotype _is made in the following manner: A 
plate, preferably of glass, is carefully coated with a so- 
lution of gelatine containing bichromate of potash. It 
is then dried, and an ordinary photographic negative 
is placed in contact with it and exposed to the action 
of light, which hardens all the parts corresponding 
with the transparent parts of the negative or the dark 
parts of the picture. After the proper exposure, the 
plate is washed in cold water to remove all the sensitiz- 
ing material, and it is then dried. The gelatine surface 
will be found to have changed, so that it will act pre- 
cisely like a lithographic stone; when moistened, the 
parts that were protected from light by the opaque 
parts of the negative absorb water, while other parts 
remain dry. A roller charged with fatty ink is rolled 
over the plate, the ink adhering to the dry parts and 
being rejected by the parts that have absorbed water. 
Paper is now placed on the inked surface and subjected 
to pressure, when the design will be transferred to the 
piece of paper. Then the moistening, inking, and 
pressure are repeated until the required number of 
copies has been produced. 

THE PHOTOGRAVURE PROCESS 

takes a plate, and coversj it with a solution of bichro- 
mated gelatine containing a fine powder to give it a 
grain. This is exposed to light through a negative, 
just as is done in making artotypes. Then it is washed 
in hot water, which dissolves all the gelatine that was 
not affected by the light, carrying with it the fine 
powder, and which leaves the gelatine with the grain 
in all the dark parts of the picture. The plate is now 
dried and placed in an electro-plating bath, or an im- 
pression in wax is made from the gelatine plate and then 
placed in an electro-plating bath. Copper is deposited 
until sufficiently thick, when the plate is removed and 
put into the hands of an engraver, who repairs all the 
imperfections and makes any other desired changes 
with the burin. Impressions are taken from the plate 
in the same manner as any copper or steel plate en- 
graving is done. The cost of printing photogravures 
is very nearly the same as that of printing artotypes, 
but the photogravure plate costs much more than the 
artotype plate, and unless the edition required is very 
large, the plate alone will cost more than the complete 
edition in artotype. 

BRAHH'S REPRODUCTIONS. 

Paper is covered with gelatine containing India ink, 
lampblack, or any other desired pigment, until the 
whole surface is thickly coated, when it is dried. In 
making a picture, this prepared paper is immersed in a 
solution of bichromate of potash for a few minutes and 
then dried in the dark, after which it is exposed to 
light in contact with a negative. When sufficient in- 
solation has taken place, the paper is moistened and 
pressed face downward upon a prepared glass plate. 
After a pressure of several minutes the glass and paper 
are put in hot water, dissolving the gelatine, and 
loosening the paper, that the latter may be stripped 
off, leaving the gelatine on the glass. The gelatine 
continues to dissolve, until only so much of it is left as 
has been sufficiently hardened by light to resist the 
solution by the hot water, when washed away, until 
only enough is left to form the picture; the picture after 
drying is transferred to paper, then finally mounted on 
cardboard. 

THE WOODBURYTYPE 

is made by insolating a sensitive gelatine film attached 
to glass, washing the unchanged gelatine away, and 
leaving only the parts that form the picture. This, 
after being dried, is pressed mechanically into a plate 
of soft metal, making an intaglio, into which is cast a 
mixture of hot gelatine and any coloring matter. Pa- 
per is pressed with a flat pressure and allowed to cool, 
when the pigmented gelatine will be firmly attached to 
the paper, which is dried, trimmed, and mounted. The 
Woodburytypeis adapted only for pictures of compara- 
tively small dimensions. Braun's pictures and the 
Woodburytypes have to be mounted; this is found to 
be of great disadvantage in using them for book illus- 
trations. Both are merely thin films of gelatine, and 
they cannot compare in permanency with artotypes, 
photogravures, and heliogravures. 



The Effect of Tree Planting in Kansas, 

In his Arbor Day proclamation, the Governor of Kan- 
sas said that the State, which the pioneers found tree- 
less and a desert, now bears upon its fertile bosom 
" more than 20,000,000 fruit trees and more than 
200,000 acres of forest trees, all planted by our own peo- 
ple." The Governor also says: " That there has been 
an increase in the rainfall in Kansas is fully proved by 
the statistics of our oldest meteorologists." 



A Hint for Amateur Photographers. 

This is the season for showers, rainbows, and thun- 
der storms. We suggest that a photograph of a first- 
class rainbow might be an interesting subject for ex- 
periment with the camera. Also a night exposure of a 
plate when the lightning is vivid. Photos of lightning 
strokes have been made; but we call to mind none of 
the rainbow, 
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PHOTOGRAPHIC CAMERA FOR INSTANTANEOUS VIEWS. 

The purpose of this camera is to place the object to 
be taken with unerring certainty in the center of the 
sensitive plate, and by it the operator is enabled to 
take pictures with increased facility while holding the 
camera in the hand, or even while walking. With a 
camera so fitted and provided with a drop shutter, pic- 
tures of moving animals and groups of people may be 
readily taken, the pictures being free from stiffness 
and true to life. The drop shutter of the in- 
strument may have the usual spring handle, 
but instead of being released by a touch of the 
finger, which necessitates reaching the hand in 
front as far as the lens, it may be released by a 
pneumatic attachment connected by a rubber 
tube to a rubber bulb at the back of the instru- 
ment (as shown) within convenient reach of one 
hand. Pressure on the bulb instantly operates a 
piston which releases the shutter. The drop 
shutter may also be so constructed as to be 
operated by a slight pull on a string extending 
to the rear of the camera. 

The attachment forming the main subject of 
this invention, which has been recently patent- 
ed by Mr. Henry Correja, of 25 Avenue de Vil- 
liers, Paris, France, consists of a tube having, 
preferably, a square transverse section, and hav- 
ing such length, proportioned to the camera on 
one side of which it is arranged, as to protrude 
at both its ends through holes in the black 
cloth usually used on the camera. The forward 
end of the tube, near the lens of the camera, 
has cross hairs arranged a little distance within 
it. One of the cross hairs, which are narrow 
strips of metal or other material, is placed in a 
vertical and the other in a horizontal position, 
so that they divide the "field " in the tube into 
four equal parts. The back end of the tube is 
also divided into four equal parts by cross 
hairs arranged diagonally in relation to the tube. 
The inventor terms this tube the "finder." To 
one of its sides are secured two slotted bars arrang- 
ed at suitable distance apart according to the 
size of the camera, while in grooves opposite 
them and connected with the camera are two other 
bars having corresponding slots; these bars slide up and 
down, and are secured by binding' screws. Marked upon 
the ground glass of the camera are lines correspond- 
ing in arrangement with the cross hairs in the tube. 

Before proceeding to take an instantaneous photo- 
graph, the object is focused on the ground glass in the 
camera in the usual way. The operator then looks 



through the finder and moves it sidewise at either end, 
or up and down, by means of the slotted bars until the 
cross hairs occupy the same relation to the object focus- 
ed as the pencil marks on the ground glass did. The 
tube is then locked in position by means of the binding 
screws, and the instrument is ready for use. After the 
object to be photographed has been properly placed in 
the field of the tube by the aid of the cross hairs, the 
operator releases the shutter with one hand while he 




^\v^\ 



PHOTOGRAPHIC CAMERA FOR INSTANTANEOUS VIEWS. 



carries the camera by its shut legs with the other hand. 
That the object will be properly placed on the sensitive 
plate with absolute certainty is evident from the fact 
that after the finder has been adjusted, the object will 
occupy the same relative position on the plate that it 
had in the field of the finder. 

.»'».«. 

HOFFMANN'S NEW PLAN FOR A CEMETERY. 
The question of cemeteries is one of very great im- 
portance, especially in large cities, and an unlimited 
number of moral, religious, sanitary, social,-physical,and 
financial points must be considered. Cremation solves 
the problem, but prejudices prevent its early adoption. 



A well known artist, Joseph Hoffmann, has designed 
a new cemetery, which is, no doubt, original. Its prac- 
tical execution is very doubtful, but, nevertheless, the 
plan is of sufficient interest to be worthy of notice. 
Mr. Hoffmann does not intend to bury the corpses, but 
to place them in a gigantic mausoleum of sufficient size 
to receive many hundred thousand bodies. Each body 
is to be placed in a separate compartment, which is her- 
metically closed. The cells or compartments are each 
to be about 7 feet long, 3 feet wide, and 3 feet 
high, and are lined on the inside with glazed 
tiles, so that no infectious liquids, etc., can be 
absorbed by the masonry. The general shape 
of the mausoleum is that of a pyramid sur- 
rounded by smaller pyramids, pavilions, ar- 
cades, etc. 

In the annexed cut, taken from the Illustrirte 
Zeitung, one of Mr. Hoffmann's designs is shown. 
This represents a structure of enormous magni- 
tude, and as the entire building, from the found- 
ation to the top. is honeycombed, or built with 
cavities, it is evident that a large number of 
bodies can be entombed therein. The cells are 
to be so cheap that even the poorest can have 
his own cell, and his bones need not be disturb- 
ed after a certain number of years, as is custom- 
ary now in our cemeteries. 

»-♦-♦ 

Phosphoric Acid from Sing. 
Herr Blum, at Alzette, in Luxemburg, has a 
process for utilizing the phosphoric acid from 
the basic Bessemer process. Instead of adding 
lime to the iron during the blow, he adds car- 
bonate of soda free from sulphur. This is in- 
troduced into the converter in a melted state, 
in the proportion of 5'13 parts to every one part 
of phosphorus, and 7 '85 parts to every one part 
of silicon; then the pig iron is run in and blown 
as usual, when the slag is tipped out into an 
iron wagon. This slag contains phosphate and silicate 
of soda, and according to the nature of the lining it 
also contains more or less iron, manganese, lime, mag- 
nesia, and sulphur. 

It may be used at once direct as a manure; or it 
may be treated first with cold water to extract phos- 
phate of soda, which has a market for many purposes, 
after which silicate of soda may be extracted by hot 
water and used for making water glass, and the me- 
tallic residue may be used for making ferromanganese. 
A pamphlet by the inventor undertakes to show that 
the process can be worked at a profit. At Creusot, 
in order to save carbonate of soda in working extra 




DESIGN FOR A CEMETERY, BY HOFFMANN, VIENNA. 
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silicious pig iron, lime is first added to combine with 
the silica formed, and thus slag is removed, after 
which carbonate of soda is added and a second period 
of the blow takes place, the phosphoric acid combin- 
ing with the soda as above. It is stated that vana- 
dium to the value of several millions of francs is lost 
every year in the slags at Creusot, and that this 
could be separated from the first extract of the soda 
slags by cold water. 



THOROUGHBRED CATTLE. 

During the decade ending 1880, the number of milch 
cows on farms in the United States increased 39 per 
cent, and then reached twelve and a half millions. A 
large portion of these cattle, except in a portion of the 
South and of the far West, had been greatly improved 
by the intermixture of thoroughbred blood from the 
choicest cattle of Europe, such as the Jersey, Alderney, 
Hereford, and more recently the Holstein, which are 
said to combine the excellences of both the Shorthorns 
and the Ayrshires. The importance of giving close at- 
tention to careful breeding has long been widely appre- 
ciated among intelligent farmers, in order to the devel- 
opment of sound constitution and symmetrical form, 
aptitude to fatten, quiet temper, and large milk yield- 
ing power; and the group of cattle herewith shown 
forms a picture which might well delight the eyes of 
any farmer or dairyman. 

They are owned by Messrs. Buchanan Bros., of 
Chicago, who give us the following descriptions and 
explanations for publication. The youngbull "Duke," 
of Niagara,, 2030 
H. H. B., was 
calved July 2, 
1883, sire " Cap- 
tain " (546), dam 
" Buda " (1140). 
"Captain" is a 
son of the famous 
cow " Echo" (121), 
and "Buda" was 
from " Morning 
Glory" by "Ma- 
homet." He is a 
fine, thrifty fel- 
low, and bids fair 
to make one of 
the handsomest 
Holstein bulls in 
America. The 
— hpjfera are both 



perfectly transparent, or can be dyed all the brilliant 
colors that can be given to silk. 

SHEETS AND SHAMS. 

A widely different use from the above is in the manu- 
facture of counterpanes and pillow shams. These arti- 
cles are composed of two sheets of No. 1 Manila paper. 
To hold the sheets together, and to strengthen the 
fabric, small gummed twine is used at distances of three 
or four inches. The sheets are also hemmed about the 
edges so ais to prevent tearing. Handsome designs may 
be and generally are printed upon the upper surfaces 
of the shams' and counterpanes. The articles are very 
neat, serviceable, and cheap. All wrinkles can be re- 
moved by hot flatirons. As the paper-will prevent the 
escape of heat about as well as a woolen blanket, it 
can be made a very serviceable article of bed clothing, 
as it can be left upon the bed if desired. 

Though paper pulp is not strictly paper, a glance at 
some of its uses is properly within the scope of this ar- 
ticle. A recent use for which a patent has been grant- 
ed is in the manufacture of sheathing and roofing 
papers. The sheathing paper is made from a pulp of 
spent tan bark, meadow hay, and mill waste as a cen- 
ter, with a layer of pulp on either side, composed of 
cotton or linen rags, waste papers, or a mixture of simi- 
lar materials. The roofing paper has the same middle, 
but the covering is a pulp composed of satinet and col- 
ored rags, shoddy, and straw. Both of these articles 
are said to be excellent for the purpose intended. 

PAPER PUIiP FABRIC. 

Perhaps the most important of the recent inventions 



The fabric is afterward dried, and is then ready for 
use. Before being passed through the rolls and cover- 
ed with the pulp, the wire cloth is waterproofed or not 
as desired. 

The fabric looks exactly like paper of the same tex- 
ture and quality. The surface of the fabric may be 
finished by painting, varnishing, etc., or by treating it 
with a fireproofing or waterproofing compound, or by 
covering it with finished paper, etc. As the fabric is a 
continuous sheet, pieces of the sheets can be easily cut 
into the proper shape for any use or for any article, 
especially those that can be formed without seam. The 
parts can be easily seamed together, however, if neces- 
sary, by paste or cement as in ordinary paper, and .the 
joints may be united as perfectly as paper, as all the 
joints on the outer surface are of pulp. — Com. Bulletin. 




imported year- 
lings of good size 
and form. " Zee " 
(5738 H. H. B.) 
on the right, is a 
remarkably hand- 
some animal. Her 
dam has a milk 
record of fifty- 
eight pounds of 
milk a day, as a 
five year old. 
Both her sire and 
dam are registered 
in the Netherland 
Herd Book. 
" Duskje " (5993 
H. H. B.), on the 
left, is very fine in 
form. Her dam 
also has a fifty- 
eight, pound record. The entire herd now contains 
about sixty head of pure bred Holsteins, of which the 
above are said to be but fair samples. 

■ -»<«>«» 

Transformations of Paper. 

The uses of paper, outside of its ordinary commercial 
purposes for printing, writing, and wrapping, are con- 
stantly increasing; its great cheapness suggesting its 
employment for widely differing purposes. Some of its 
latest uses, in view of its properties, as generally 
known, seem very curious, but are not more so than its 
employment as car wheels, in which it has been very 
successful. It is in fact one of the most adaptable pro- 
ducts of the hand of man. One of the most remarkable 
uses is the manufacture of zylonite, which can be made 
in imitation of horn, rubber, tortoise shell, amber, and 
glass. Zylonite may be adapted to a wide variety of 
uses, but one of its most valuable is an imitation glass 
for cathedral windows. 

The zylonite is much less brittle than either horn or 
ivory, and much more flexible. As imitation tortoise 
shell it can hardly be distinguished from the genuine 
article. In the manufacture of zylonite, plain white 
tissue paper, made from cotton or cotton and linen 
rags, is taken and first treated to a bath of sulphuric 
and other acids, in which it undergoes a chemical 
change. The next process is the washing of the paper 
to remove the acids, and it is then treated to another 
preparation of alcohol and camphor. Its appearance 
by this time is very much like parchment, and it can 
be worked up into plates of any thickness, and made 



A GROUP OF HOLSTEIN CATTLE. 

or applications of paper pulp is in the manufacture of 
paper pulp fabric. This material is designed for arti- 
cles which require the characteristics of paper and, at 
the same time, much more strength than paper alone 
possesses. Paper pulp fabric in the past has been made 
by securing sheets of finished paper to sheet metal by 
means of a cement or an adhesive of some kind. This 
fabric was necessarily somewhatlimited in area, as the 
area of the metal sheets were limited. 

The latest paper pulp material is made in continuous 
webs or lengths in all desired widths. The fabric is 
composed of a wire cloth, of a desired fineness or coarse- 
ness, covered with paper pulp. It thus possesses all the 
strength of metal and all the flexibility, softness, and 
smoothness of paper. The continuous webs of paper 
pulp are combined with the continuous web of wire 
cloth, so that the pulp is forced through the meshes of 
the wire cloth, completely filling them and at the same 
time completely covering the wire. 

METHODS OF MANUFACTURE. 
The pulp is manufactured by an ordinary paper mak- 
ing machine, so as to deliver two independent and con- 
tinuous sheets of paper pulp at certain points, from 
which the webs or continuous sheets' are fed into suita- 
ble pressure rollers. A roll of wire cloth is placed in 
the line of feed near the pressure rollers and is fed into 
them at the same time, and between the two continu- 
ous sheets of paper pulp. The rollers press the three 
webs together, and in the operation the two webs of 
paper pulp fill the meshes of the wire cloth as well 
as completely enveloping it. 



A Bare Visitor. 

The seventeen-year locust is making its appearance 
in great numbers in various parts of the country, 
though very few have been seen in Philadelphia as yet, 
says the Inquirer. For a long time after this insect 
had received its popular name, scientists were inclined 
to laugh at the theory that its visits were repeated at 
seventeen year intervals, but further study showed the 
accuracy of the unscientific observers. The harvest 
fly, as it is properly called — for it is not a locust at all 
— ^appears irregularly in different sections, but only 
once in seventeen years in the same section, and this 
because seventeen years are required to develop the 
perfect insect from the egg. There is another kind 

which completes 
its period of de- 
velopment in thir- 
teen years, but it 
is comparatively 
rare. The " lo- 
cust" is not injuri- 
ous, except to the 
small twigs of 
trees. It eats 
nothing while in 
its winged state, 
but the female 
punctures the 
twigs of various 
kinds of trees and 
lays her eggs in 
the wound, after 
which the twig 
usually dies, thus 
disfiguring and 
possibly injuring 
the tree; though 
in most instances 
the pruning thus 
effected is benefi- 
cial rather than 
the reverse. In 
about six weeks 
the eggs hatch 
out, and the 
young insects, in 
their grub or lar- 
val state, drop to 
the earth, into 
which they imme- 
diately burrow 
until they find a 
root. They attach 
themselves to this, 
and there remain 
for seventeen years, living on the sap of the root, 
which they suck up through a tube something like that 
of the mosquito. When the appointed time arrives, 
they burrow upward again, and crawl up some tree or 
wall to the height of a few feet from the earth, where 
they shed their chrysalis coats and become perfect 
insects; after which their life is a short and merry one. 
They sing by night and fly about by day, but perish 
in a week or two, having run their natural course. 

Designs for Carpels. 

In the School of Designs, in South Kensington, there 
are several quotations which are regarded as axiomatic, 
and they unequivocally direct the efforts of the pupils. 
The following is the rule upon carpet design: 

1. The surface of a carpet, serving as a ground to 
support all objects, should be quiet and negative, with- 
out strong contrast of either forms or colors. 

2. The leading forms should be so disposed as to dis- 
tribute the pattern over the whole floor, not pronounc- 
ed either in the direction of breadth or length, all "up 
and down " treatments being erroneous. 

3. The decorative forms should be flat, without 
shadow or relief, whether derived from ornament or 
direct from flowers or foliage. 

4. In color the general ground should be negative, 
low in tone, and inclining to the tertiary hues. 



In packing bottles in cases for transportation, India 
rubber bands slipped over the bottles will prevent 
breakage, and save considerable in packing material. 
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ENGINEERING INVENTIONS. 

A locomotive ash pan has been patent- 
ed by Mr. William W. Slocum, Jr., of Reed City, Mich. 
Combined with the ash pan is a compartment formed on 
the front end and in front of the front part of the fire 
box, with a damper valve in the top of this compart- 
ment, the ash pan being such as can be dumped at the 
will of the fireman. 

A car coupling has been patented by 

Mr. Thomas B Nutting, Sr., of Morristown, N. J. It is 
made with drawheads having hooks with shoulders on 
their rear ends, and hinged to the drawheads by bolts, 
the hinging bolts having cranks and a bail and chain, so 
the cars will be coupled automatically when run to- 
gether, and can be readily uncoupled. 

An electric locomotive has been patent- 
ed by Mr. Joseph Weis, of Jersey City, N. J. The 
frame carries a boiler and an ordinary steam engine 
with a large drive wheel, connected by belt with the 
armature shaft of a dynamo electric machine, which 
gives motion to an electric motor connected with the 
drive wheels, the construction and arrangement of parts 
being of a novel character. 

A steam valve has been patented by 

Mr. William Mitchell, of Altoona, Pa. This invention 
covers a vibrating cylinder valve of novel construction, 
the valve being of equal diameter throughout, and 

adapted to be rocked to cause its passages to coincide 
alternately with the ports of the casing, the steam pres- 
sure being so equalized in the valve that it works with 
but little friction. 

A car truck has been patented by Mr. 

Charles L. Morehouse, of Brooklyn, N. Y. Short axles 
are journaled in the side bars, flanged wheels are on the 
axles, and shafts journaled on the side bars above and 
at each side of each axle, the object being to provide an 
anti-friction railway truck so made as to turn curves 
with great facility and without the slipping of the 
wheels. 

A car coupling has been patented by 

Mr. Roscoe A. Merrow, of Farmington, Me. The oppo- 
site drawheads of the same car are arranged to slide 
endwise and against buffer springs, and connected by a 
drawbar, so the coupling bar, drawheads, and cars will 
be relieved by breaking shocks or strains in coupling or 
while on the road, there being also a frame and levers 
by which the cars may be uncoupled from the top or 
eitherside. 

A steam engine has been patented by 

Mr. Larkin B. Ellis, of Vernon, Mich. Clamps or pawls, 
and an endless belt or chain, are used in lieu of the 
crank for transmitting motion, the clamps being con- 
trived to take hold of and let go the upper and lower 
ranges of the endless belt according as the motion of 
the crosshead reverses, to drive the belt or chain con- 
tinuously in one direction, in order to apply the power 
with uniform leverage from beginning to the end of the 
strokes, and avoid the varying leverage of crankgear. 



AGRICULTURAL INVENTIONS. 
A hay loader has been patented by 

Mr. Max F. E. Stadtmueller, of Castle Grove, Iowa. At 
its upper end are curved guide bars and adjustable 
guide wings, with hinging rod and adjustable bar and 

keeper, the guard frame carrying rake teeth and con- 
nected with the side boards of an elevator, so both 
guard frame and rake teeth can be readily adjusted. 

A hay raker and loader has been pat- 
ented by Messrs. J. Huff Corcoran and Ludwig Rum- 
mel, of Alden, Iowa. Combined with the rake and ele- 
vator is a pivotally secured bar having a series of rods 
supported on the elevator for weighting the hay in the 
rake and pressing it against the elevator apron, making 
an attachment for an ordinary farm wagon, to rake and 
load hay after a mowing machine. 

A cultivator has been patented by Mr. 

Sumner B. Little, of Chapin, Iowa. Combined with the 
tongue is a tube, adjustable rod, set screw, etc., where- 
by the tongue can be readily lengthened or shortened; 
the plow beam and feeder bars are so arranged that the 
latter can be easily adjusted, and in connection with the 
draw rods or chains is a spring to prevent the horses 
and harness from receiving undue jars should the plow 
strike an obstruction. 



MISCELLANEOUS INVENTIONS. 

A fence has been patented by Mr. Wil- 
liam Cokayne, of Geetingsville, Ind. It rests on trans- 
verse bed pieces or sills, requiring no post holes, the 
bases resting on the ground, into which the stakes are 
inserted, with which rails, oblique board bases, and 
wire braces are so used as to make a fence of novel 
construction. 

An extension table has been patented 

by Mr. Albert E. French, of East Tawas, Mich. The 
table has a stationary middle part, with a central leg, 
and extensible end parts, with legs, pockets, and fold- 
ing hinges, and other novel features, the invention re- 
lating to extension tables with folding web sections for 
forming the top of the table. 

A folding coat hanger has been patent- 
ed by Mr. George H. Donaldson, of Westville Center, 
N. Y. It has hinged and sliding sections and an adjust- 
able block, so arranged that the whole may be folded to 
occupy small space in a traveling bag or trunk, and ad- 
justed both in length and slope to fit and keep in shape 
coats of different sizes and cut. 

A metallic roofing shingle has been pa- 
tented by Mr. Levi H. Montross, of Simcoe, Ont., Cana- 
da. This invention covers a spe#al construction allow- 
ing for expansion and contraction without making loose 
joints, while the shingles thoroughly interlock, thereby 
being held very securely on the roof and forming very 
close and tight joints. 

A fence making machine has been pa- 
tented by Mr. Luke Huiskamp, of Keokuk, Iowa. This 
invention relates to that class of machines used to assist 
the operator in making by hand fences of wire and slats, 
providing picket spacing, twisting, aiid tension devices, 
whereby the various parts of the work are simplified 
and made easy. 



A needle has been patented by Mr. 

Thomas C. Adams, of Brooklyn, N. Y. It has a trans- 
verse slot formed in at one side of the eye, so it may be 
threaded through this slot by taking the thread between 
the thumb and finger and drawing it taut, the eye being 
made to one side, so the metal will have sufficient 
strength after the slot is formed for all ordinary use. 

An automatic fire lighter has been pa- 
tented by Mr. Charles Hughes, of New York city. Co'm- 
bined with an alarm clock mechanism is a spring-actu- 
ated lever adapted to hold a match and a piece of in- 
flammable material, a trigger for locking the lever, and 
a rod carrying a plate with a piece of sand paper. 
whereby a fire may be lighted at any desired time for 
which the watch is set. 

A fire escape has been patented by Mr. 

John Dittrick, of Smith's Falls, Ont., Canada. The in- 
vention covers a drum shaft adapted to be moved end- 
wise, with suitable frame, rope, and operative parts, an 
upright with pulley, and other novel features, making a 
device readily applied by which a person can lower him- 
self slowly from a building, and will be held away so as 
not to come in contact therewith. 

A roller skate has been patented by Mr. 

George A. Thompson, of Frostburg, Md. Two sets of 
metallic brackets and hangers are attached to the foot 
stock, one set to the heel and the other to the toe, each 
set consisting of a stationary and movable part, and 
there are other novel features of construction, to allow 
the rollers to work freely, while the bearings are solid 
and there is great flexibility in the working parts. 

A riding saddle has been patented by 

Myra L. Eckles, of Northfield, Minn. This invention 
has special reference to side saddles for ladies' use, but 
is also applicable in part to pack saddles and men's 
saddles, its object being to furnish a saddle more com- 
fortable to the horse, permitting a freer action, and 
which shall better adapt itself to the shape of the horse 
in different positions. 

A machine for sacking, weighing, and 

registering grain has been patented by Mr. George H. 
Caughrean, of Pleasant Hill, Mo. It is made with an 
elevator, a hopper, a holder to receive the sack, scale 
beam, and weight, a cut-off with spring and arm for 
stopping the outflow, a register, and other specially 
combined features, for use with thrashing machines, 
corn shellers, mills, and similar purposes. 

The construction of skylights, etc. , 

forms the subject of a patent issued to Mr. Alphonse 
Friedrick, of Brooklyn, N. Y. This invention covers 
an improvement on a former patent of the same invent- 
or, for strengthening lead sashes used in especially de- 
signed windows, consisting of a manner of construction 
by which the wire frame attached to the sash bars is 
further strengthened, and the whole window supported 
by auxiliary frames or bars"at the upper side of the 
sash. 

A radiator is the subject of two patents 

issued to Mr. John Gormly, of Provo City, Utah Ter. 
It is made of tubes of sheet metal fitted with caps, and 
of cast metal connections fitted into a hollow base which 
has inlet and outlet pipes for passing the heating agent, 
in such way as to be comparatively inexpensive, give a 
large radiating surface, and promote quick circulation, 
thus allowing the heating of apartments with less area of 
tubes than is required in ordinary radiators. 

A detachable horseshoe has been pat- 
ented by Mr. Emil Hunziker, of Jersey City, N. J. It 
is a heavily calked shoe with a lug on the inner edge 
of one shank and a cam lever pivoted on a bracket plate 
on the opposite shank, the shoe being so placed against 
the ordinary shoe that the lug rests against the inner 
edge of one shank of the fixed shoe and the cam lever 
engages the other shank, thus facilitating the fastening 
and unfastening of heavy calked temporarily secured 
shoes. 

An axle lubricator has been patented by 

Mr. Joseph M. Denney, of Wartsburg, Washington Ter. 
Combined with the hub is a screw threaded tube with 
a fixed collar or enlargement and screw threaded neck, 
the interna] screw threaded portion of the neck being 
adapted to receive a plug, and its external screw thread- 
ed portion being fitted with a cap, constituting a device 
which excludes dust and facilitates lubricating by thick 
grease, waste saturated with oil, or other suitable lubri- 
cant filled into the tube. 




NEW BOOKS AND PUBLICATIONS. 

Nystrom's Pocket Book of Mechanics 
and Engineering. By John W. 
Nystrom. J. B. Lippincott & Co., 
Philadelphia. 670 pages. Price $3.50. 
This is the eighteenth edition, revised and considera- 
bly enlarged, of a work which first appeared in 1854. 
The new matter in this edition includes valuable tables 
and formuHe concerning the transmission of power by 
belting, ropes, gearing, etc.; and the elements of me- 
canics are, in general, brought down to a simple form. 

Forests and Forestry of Poland, 
Lithuania, etc. By JohnCroumbie 
Brown. Oliver & Boyd, Edinburgh. 

Thisis the twelfth of a series of manuals by Dr. Brown 
on Forestry and Forest Culture, the effects of forests on 
climate and water supply, etc., each one of which con- 
tains much valuable information, a large portion of it 
the result of personal observation and experience. 

Books Received. 

American Electrical Directory for the Elec- 
tric Light and Telephone Interests of North 
America. By E. J. & W. H. O'Beirne. Star Iron 
Tower Company, Fort Wayne, Ind. 

Water Works Statistics of Great Britain, 1885. 
By Charles W. Hastings. Scientific Publishing 
Company, London, Eng. 

Gas Works Statistics of Great Britain, 1885. By 
Charles W. Hastings. Scientific Publishing Com- 
pany, London, Eng. 

Gas and Water Companies Directory of Great 
Britain, 1885. By Charles W. Hastings. Scientific 
Publishing Company, London, Eng. 

New York State Dairy Commissioner's First An- 
nual Report, 1885. Weed, Parsons & Co., Albany 
N. Y. 



The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Patent Office Beports, complete to 1871, for sale. Also 
about 20 years' tile Scientific American, cheap. Ad- 
dress " Johnson," 157 Park Place, Brooklyn, N. Y. 

The best Power Hammer in the market is made by 
Beaudry & Cunningham, Boston, Mass. 

H. Clay Scott, Minneapolis, Minn., has patented an 
indestructible Asbestos Wick and Burner. A grand suc- 
cess, and must supersede cotton wick burners. Wick 
never burns. No trimming; no dirt; large, beautiful 
light. State and country agents wanted. Write for de- 
scriptive circulars. 

Blast Forges for heating irons for Drop Forgings. 
Beecher & Peck, New Haven, Conn. 

Several large Paper Mills have adopted Volney W. 
Mason & Co.'s Friction Pulleys for driving their ma- 
chines. Providence, R. I. 

Wood Working Machinery. Full line. Williamsport 
Machine Co., " Limited," 110 W. 3d St., Williamsport, Pa. 

Hull Vapor Cook Stoves.— Best in the world; sell 
everywhere. Aerents wanted. Send for catalogue and 
terms. Hull Vapor Stove Co., Cleveland, Ohio. 

Peerless Leather Belting. Best in the world for swift 
running and electric machines. Amy & Son, Phila. 

"How to Keep Boilers Clean. 1 * Send your address 
for free 8S page book. Jas.C. Hotchkiss,86JohnSt., N. Y. 

The most complete catalogue of Scientific and Me- 
chanical Books ever published will be sent free on ap- 
plication to Munn & Co., 361 Broadway, N. Y. 

Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co.,86 Goerck St., N. Y. Send for catalogue and prices. 

Air Compressors, Rock Drills. Jas. Clayton, B'klyn,N. Y. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Every variety of Rubber Belting, Hose, Packing, Gas- 
keti, Springs, Tubing, Rubber Covered Rollers, Deckle 
Straps, Printers' Blankets, manufactured by Boston 
Belting Co., 226 Devonshire St., Boston, and 70 Reade St., 
New York. 

Write to Munn & Co.. 361 Broadway, N. Y., for cata- 
logue of Scientific Books for sale by them. 

Wanted.— Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Send for Mpnthly Machinery List 

to the George Plaoe Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Machinery for Light Manufacturing, on hand and 
built, to order. E. E. Garvin & Co., 130 Center St., N. Y. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson, Van Winkle & Co., 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. Y. 

Knots, Ties, and Splices. By J. T. Burgess. A Hand- 
book for Seafarers and all who use Cordage. 12mo„ 
cloth, illustrated. London, 1884. Sent, postage prepaid, 
on receipt of 50 cts., by Munn & Co., New York. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 398. 

Anti-Friction Bearings for Shafting, Cars, Wagons, 
etc. Price list free. John G. Avery, Spencer, Mass. 

Pat. Geared Scroll Chucks, with 3 pinions, are sold at 
same prices as common chucks by A. F. Cushraan, Hart- 
ford, Conn. 

Cyclone Steam Flue Cleaners are the best. Crescent 
Mfg. Co., Cleveland, O. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines. D. Frisbie & Co., Philadelphia, Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 414. 

Catechism of the Locomotive, 625 pages, 250 engrav- 
ings. Most accurate, complete, and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B'way, N. Y. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 348. 

Stephens' Patent Bench Vises are the best. See adv., 
p. 348. 

" To Mechanics-"— When needing Twist Drills, ask 
for " Standard" or send for catalogue to Standard Tool 
Co., Cleveland, O. See page xv., Export Edition. 

The best Steam Pumps for Boiler Feeding. Valley 
Maetoiiia Works, BftaUaftmptou, Mm*. 




HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. • 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
persona] rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referrep 
to may be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(I) H. N. S. writes: A. claims that a 

rope passed over a horizontal bar, with one end fast to 
the floor, and suspended from the other end a weight 
of ten pounds, will produce the same weight or pres- 
sure on the bar as though from each end of the rope 
was suspended 10 pounds. Is he right, or what would 
the weight be upon the bar with one end fast and from 
the other the 10 pounds suspended? A. 20 pounds. A. 
is right. 

(3) H. G. W. writes: 1. I have two cells 
of Bunsen battery in which I use 4 parts of bichromate 
potash solution to 1 part sulphurous acid in porous 
cup, and 1 part sulphuric acid to 8 of water in jar with 
zinc. I do not get as much current as I want to. How 
can I increase it? A. You can increase the current only 
by adding more cells. 2. Would it be better to make 
two Grenet cells? A. It depends altogether on the use 
to which you intend to apply the battery; if you want 
a battery for temporary use on a circuit of small re- 
sistance ,we think the Grenet form will be best. 3. Can 
I melt brass in a Hessian crucible over an open coal fire? 
A. Yes; place a little borax in the crucible for a flux, 
and close the mouth of the crucible with a large piece 
of charcoal. 4. Where can I find directions for making 
moulds and casting in brass? A. We can furnish you 
works on moulding and casting; you will also find much 
information in the back numbers of the Scientific 
American and Supplement. 5. Can I make moulds of 
plaster Paris? A. Not for brass. 6. Where can I find a 
description of M. Trouve's chromic acid battery? A. 
In the back numbers of the Supplement. 

(3) G. E. W. asks how to build a stone 

dam 70 feet long by 10 feet high. A. Dam should be 8 
feet wide at bottom, 4 feet at top, sloping back; floor 
may be made of rough logs under the spill, to break the 
fall of water. Portland cement is the best, 1 barrel to 
3 barrels sand; mix as required in small batches for the 
best results. We think a wooden trunk the best. Make 
it square or octagon as convenient, 30 Inches diameter; 
build end into the masonry a few feet, well cemented, 
and terminate in a stone facing on upper side. Make a 
coping of large stone sloping back on the spill, and 
flank with abutments of large stone. Fill in behind 
the dam with gravel and marl even with top of coping, 
sloping back at least 30 feet, covering the filling with 
broken stone. 

(4) N. D. writes: I have a large, nice 

refrigerator for family use. We use in it a large cube of 
ice of 100 pounds, but the temperature will not go be- 
low 48° or 47°, and the ice melts rapidly, 200 pounds a 
week. Ought not the refrigerator to be ventilated as 
ice houses are? A. You probably have too much ven- 
tilation already, possibly the refrigerator is not properly 
insulated; 200 pounds a week is too much ice for a 
family refrigerator. Cannot tell what is the matter out 
of sight. 

(5) A. F. G.— There is very little differ- 
ence in the absorption of power by belts or gearing in a 
well devised plant. 

(6) C. A. S — The black finish made on 

parts of brass goods is by a dip in a solution of 
chloride of platinum, made by dissolving platinum in 
nitro-hydrochloric acid to saturation. It will bear very 
little burnishing or polishing. We think it derives its 
finish by lacquering. 

(7) Mrs. R. W. W. asks: What will be 

the effect on the health or nerves of adults and schoo' 
children living in the mountains seven hundred feet 
above the valley, if they every morning go to the valley, 
returning at night? A. No evil whatever need be appre- 
hended. The change of atmospheric pressure is alto- 
gether too slight to produce any appreciable effect on 
the nervous system of any person in an ordinary state 
of health. 

(8) A. P. McD. asks how to make hard 

solder, such as is used by manufacturing jewelers, that 
will flow with the lowest degree of heat; also process 
for tempering brass. A. Solder for silver to melt at low 
temperature: Silver 1 part, tin 1 part. Low solder for 
gold jewelry: 3partsgold, 2 parts silver, \% parts cop- 
per, % part zinc. Know of no way to temper brass ex- 
cept by hammering, rolling, or burnishing. 

(9) J. M. W. — Boiler tubes made within 

the last 15 years do not last as long as the earlier make. 
The quality has been gradually decreasing by the com- 
petition in trade, so that they may be said to be an alloy 
of iron and slag. The best plan is to put in steel tubes. 
We do not know of any harm in burning paper to dry 
printers' forms; steam is better in the form of a steam 
slab. 

(10) Gr. C. K. desires information as to 

how to make a cheap filter. A. Tne mixture of charcoal 
and gravel is fully equal to anything that can be used 
for filtering. If you prefer, the gravel can be substitut- 
ed by spongy iron (metallic iron). See "Experiments 
with the Silicated Carbon and Spongy Iron Filters," 
contained in Scientific American Supplement, No. 
165. 

(II) E. C. T.— The bones sent belong tc 

" Didelphys Virginiana," Virginian opossum. 
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(12) J. M. R. desires information how to 

make a liquid glue equal to Royal glue. A. Take a wide 
mouthed bottle, and dissolve in it 8 ounces best glue in 
% pint water, by setting it in a vessel of water, and heat- 
ing until dissolved. Then add slowly 2% ounces strong 
aqua fortis (nitric acid), 36° Baume, stirring all the 
while. Effervescence takes place under generation of 
nitrous acid. When all the acid has been added, the 
liquid is allowed to cool. Keep it well corked, and it 
will be ready for use at any moment. 

(13) R H. C. asks how to make acid 

phosphate. A. Acid phosphate of calcium {CaH 4 P 2 8 ) 
is formed by boiling bone earth with sulphuric acid. It 
is also formed by dissolving the di or tri calcic salt in 
aqueous phosphoric, nitric, or hydrochloric acid; it then 
crystalJizes on evaporation in small laminae or scales 
containing one atom of water." 

(14) H. — Hard bronze or gun metal, 

made of copper 14 ounces, tin 2 ounces, is the strongest 
and best for both nuts and boxes for lathes. Babbitt 
and yellow brass are not reliable for wear or accuracy. 

(15) L. M. F. asks which, in a pecuniary 
point of view, would be the better profession — mechani- 
cal or civil engineering, supposing a person had a con- 
siderable taste for mathematics as well as for mechanics. 
A. If you are equally well adapted to either profession, 
we think you should be governed entirely by your op- 
portunities, as there is very little difference between the 
two in a pecuniary point of view. It is probable that 
there are more opportunities in civil engineering than 
in mechanical engineering. 

(16) H. R. asks how to make an electric 

bell, such as is used for burglar alarms, etc. A. You 
will find in the back numbers of the Scientific Ameri- 
can and Supplement ample directions for making an 
electric bell. The common method is to place in front 
of a small electro magnet, of 8 or 10 ohms resistance, an 
armature supported by a flat spring at one end and car 
rying at the other end a bell hammer. Near the back 
of the armature is placed a spring carrying a contact 
screw, capable of touching a platinum point fixed in the 
back of the armature. The battery current is taken 
through the magnet to the spring of the armature 
through the contact screw, and the spring supporting 
it, back to the battery. When the current is sent 
through the coils of the magnet, the armature is attracted 
away from the contact screw, and made to strike the 
bell; but on leaving the contact screw the current is 
broken, and the spring of the armature returns the arm- 
ature to its original position in contact with the 
screw; the current being again established, the armature : 
is again attracted, and so on. ' 

(17) E. K. M. writes: I have made the ! 
telephone described in the Scientific American Sup- 
plement, using earth plates, and have set it up on a 
line of about 500 yards, and it will not work. I attached 
it to some of the Bell telephones here, and it worked 
well, but when on a line of its own it doesn't work at 

_aU. Could you suggest what might be wrong? I made ; 
the diaphrag ms la rgsr— tlran- In" 'tile directions, which j 
made it sound clearer than when I had the smaller ones. I 
A. The trouble probably lies in your earth plates; to be 
of any service they should be buried in earth that is f 
constantly moist, and they should have an area of at : 
least 12 or 15 square feet. | 

(18) ''Willie 1 ' writes: 1. The mouth of 
the Mississippi River is about 2% miles farther from 
the center of the earth than its source. In this sense it 

issafdto"run up hill. 11 What causes this apparent ' 
opposition to the attraction of gravity? A. Nothing : 
runs " up hill" that is subject to gravity for its moving I 
force. The form of the earth is the resultant of the | 
two forces derived from gravity and centrifugal mo- ; 
tion. The sea (tides and waves excepted) represents its 
true form as a fluid body. The land (with a few excep- j 
tions) is above the sea level ( and all water running ! 
toward and into the sea runs down hill. 2. Which is , 
better for a small cannon— iron or brass? A. Good ' 
tough brass is the best for a small cannon. j 

(19) C. O. T.— Babbitt metal consists of j 

37 copper, 89* tin, 7"3 antimony, by weight. For hard 
lioxes, 90 copper, 10 tin. You may also harden Babbitt j 
metal by using less tin, for any requirement. Phosphor 
bronze with 10 per cent of tin is also used. Copper 60, . 
zinc 44, iron 4, tin 2, also makes a good anti-friction i 
bearing for hydraulic presses. 

(20) A. H. D.— The running of a shaft 

4 inches diameter 120 feet long is perfectly feasible and . 
economical. The condensation in a steam pipe well laid i 
and felted will not be great, but we presume that you 
will have to run another engine with the steam, which I 
will not b e economical, i n lieu of the shaft. 

(21) S. & F. — Steel stamps are cut with ' 
gravers, files, punches, and small chisels. It is the art : 
of the engraver and die sinker. Steel stamp cutters ! 
make their own small tools. A bench vise, a hand'vise, 
small hammer, gravers, and files you may obtain 
through your hardware dealers. A blacksmith can 
make the small chisels and punches. j 

(22) G. H. A. asks: 1. Will you please 

inform me why resin cannot be used instead of acid : 
for tinning metals? A. It can, but is not as efficient. 
2. What action has muriatic acid on metals? A. It dis- 
solves the oxides on the surf ace,leaving a clean metallic 
surface. 3. What is the object of putting zinc in muri- ; 
atic acid for tinning purposes? A. The zinc in the tin- \ 
ning acid is precipitated upon the metallic surface by j 
galvanic action,thereby facilitating the metallic contact I 
of the tin. 4. How much zinc is put in the acid for ! 
tinning? A. As much as the acid will take up. 5. I 
Why is it that solder will not float nice without resin | 
when you are using the soldering iron? A. Because the j 
resin forms a flux that absorbs the oxide and makes a : 
clean contact of the metals. 

(23) 0. B . Gr. desires a glue that will I 

make woolen cloth stick firmly to iron rolls. A. Fuse ; 
together equal parts of gutta percha and pitch. Use i 
hot. See other recipes given in Scientific American 
Supplement, No. 158. ■ 

(24) J. C. — Varnish may be removed by 

warming and applying methylated spirits or wash, with j 
equal parts of turpentine and spirits of ammonia, then I 
wash with soap suds. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

June 16, 1885, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Aerial navigation, apparatus for effecting, t\ W. 

Brearey 320,042 

Aeriform fluids, apparatus for mifcng, A. B. 

Griff en 320.060 

Anaesthetic mixture, U. K. Mayo 320,150 

Animal catcher, W. Ranim 320,167 

Anti-friction wheel or roller, W. Kratzer 320,366 

Auger, J. Swan 320,097 

Axle box, car, E. B. Strong 320,412 

Axle lubricator, car, Frechette & Girard 320,343 

Axle lubricator, car, R. Munro 320,382 

Axle, vehicle, C. Wonacott 320,201 

Bag and pocketbook fastener, C. Blust 320,423 

Bale tie, C. C. Warren 320,420 

Barrel heading machine, J. Mulvaney 320,159 

Basket, E. L. Maesel 320,266 

Bathtub, portable, H. R. Allen 320,037 

Battery. See Secondary battery. 

Beam, joist, etc, W. W. Martin 320,079 

Beating out welts, machine for, A. F. Littlefield. . 320,075 

Bed bottom, folding spring, J. Ainslie, J r 320,322 

Bed, folding, h\ Schray 320,298 

Bee cabinet, P. Koch 319,979 

Bell, bicycle, T. E.Ware ... 320,100 

Belt coupling, driving, A. Kantner 320,140 

Belt, waist, L. Sanders (r) 10,612 

Bicycle, C. S. Leddell 319,983 

Bin. See Flour and meal bin. 
Block. See Pulley block. 

Blower, rotary, 1. D. Weaver 320,19G 

Boat. See Life boat. Stone boat. 

Bobbin, filling, J. A. Sisson 320,008 

Boot and shoe pattern, J. G. Lynn 320,149 

Boot and shoe sole plate, J. Borrett 320,328 

Bottle stopper, C. Lange 319,981 

Bottle stopper, W. Stewart 320,189 

Bottle stopper, internal, J. Terry 320,098, 320,192 

Bottle stopper, removable, J. Terry 320,191 

Box. See Paper box. 
Brace. See Drilling brace. 

Bracelet clasp, H. A. Church 320,220 

Brake. See Car brake. Sled brake. 

Bran, etc., machine for packing, F. Dorsey 320,052 

Bridge safety gate, L. F. Smith 320,408 

Brush, scrubbing, W. R. Hock 320,436 

Buckle, T. O. Potter .' 320,089 

Buckle, H. Stauss 320,012 

Buckle, suspender, C. C.Shelby 320,405 

Bung, F. S. Clinton 320,222 

Burial case, J. C. House 320,254 

Burial casket, Sparks & Rappleyea ii20,410 

Button, G. D. Paul 319,997 

Button, C. L. Watson 320,021 

Button fastener, W. C. Walter 320,451 

Buttonhole for wearing apparel, W. P. Groom 320,132 

Buttonholes, article of wearing apparel provided 

with, W. P. Groom :. 320,131 

Button or other fastening for garments, Heys & 

Salkeld 320,061 

Can. See Creaming can. 

Can filling machine, E. S. Judge 320,363 

Car brake, L. H. & J. J. Hebert 320,351 

Car coupling, M. Cramer 320,335 

Car coupling, E. W. Davis 320,337 

Car coupling, Hogan & Miller 320,062 

Car coupling, R. A. Merrow 320,152 

Car coupling, T. B. Nutting, Sr 320,338 

Car coupling, Westbrook & Cook 320,314 

Car door fastening, freight, G. A. Germond 320,239 

Car, electric, A. Reckenzaun 3^0,092 

Car safety device, railway, Pedersen & Sernen- 

dinger 320,390 

Car spring seat, railway, R. F. Lehndorff 320,368 

Car starter, M. Potter 320,088 

Car tag holder, railway, G. W. Haggett 320,355 

Car wheel, J. B. Hansell 320,246 

Cars, closet for railway, J. Schaef er 320,177 

Carbonizing bones, etc., apparatus for, A. Zwillin- 

ger 320,110 

Carding machine feeding mechanism, wool, F. G. 

Babcock 320,205 

Carpet binding, R. S.Gould 320,130 

Carpet sweepers, show stand and rack for display- 
ing, C. B. Judd 320,362 

Carriage running gear, C. J. Pullen 320,000 

Carriage top, J. Parizeau 319,996 

Cartridges, charging, F. L. Chamberlin 320,219 

Case. See Burial case. 

Case for copybooks and copies, D. A. Radley 320,444 

Cash carrying apparatus, D. H. Rice 320,168 

Caster, furniture, E. Pf eiff er 320,281 

Chair. See Reclining chair. 

Channeling machines, drill head for, W. L. 

Saunders 320,295 

Channels for navigations, deepening and main- 
taining, J. C. Goodridge, Jr 320,129 

Cheese cover base, J. E. Keck 320,141 

Churn, cream testing, N. S. Andrews 320,426 

Cigar cutter, W. H. Myers 320,084 

Cigar wrapper cutter, J. R. Williams 320,199 

Cigars, temporary wrapper for, C. H. Haugk 320,248 

Cigarette machine, F. J. Ludington 320,370 

Circuit breaker, E. Weston 320,028 

Cistern and tank cleaner, R. B. Scudder 320,180 

Clasp. See Bracelet clasp. 

Clasp for shoes or other articles, T. P. West 320,104 

Cleaner. See Cistern and tank cleaner. Grain 

cleaner. 

Clevis, plow, O. A. Essig 319,966 

Cloth pressing machine, J. Shearer 320,006 

Clothes rack, revolving, C. F. Buehler 320,046 

Clutch, flywheel, W. L. Fish 319,968 

Clutch, friction, A. D. Simpson 320,007 

Coat hanger, folding, G. H. Donaldson 320,230 

Combing machines, stop motion for wool, Midgley 

& Hall 319,989 

Confectionery, S. Schayer 320,003 

Condenser, steam engine, P. B. Perkins 320,087 

Conveyer apparatus, J. F. Downing 320,340 

Cooling and freezing fluids, apparatus for, A. 

Kux 320,144 

Corset stay, W. A. Nettleton 320,162 

Corset steel fastening, T. C. Bates 319,948 

Cotton gin, picker feed, W. Dearborn 319,964 

Coupling. See Belt coupling. Car coupling. 

Shaft coupling. Vehicle spring coupling. 

Whiffle tree coupling. 

Crayons, composition for, Sleeper & Johns 320,009 

Creaming can, H. F. Newell 320,385 

Cnff holder, C. C. Shelby 320,404 

Cultivator, C. Doorman.. £20,051 



Cultivator, S. B. Little , 320,147 

Curtain pole and fixture, O. F. Schumann 320,094 

Curtains to rollers, device for attaching, J. 

Rosch 320,290 

Cutter. See Cigar cutter. Cigar wrapper cutter. 
Gear cutter. 

Cyclometer, C. H. Lamson 320,145 

Digger. See Potato digger. 

Dish washer and churn, combined, W. N. 

Fletcher 819,987 

Display frame, W- B. Foster 320,122 

Distilling glycerine, apparatus for, R. Gieber- 

mann 319,971 

Dough rolling machine, R. Morhard 319,991 

Draught bar, shifting, B. B. Myers 320,384 

Drier. See Fruit drier. 
Drill. See Manure drill. 

Drill brace, friction, R. S. Solomon 320,185 

Drilling machine, Burnham & Goddard 319,952 

Drilling machine, W. Dowell 320,053 

Egg and fruit holding implement, F. O. Butter- 
field 319,954 



■ Electric cable, P. B. Delany 

| Electric circuit cut-out, Thomson & Rice 

j Electric engine, C. A. Jackson 

I Electric machine, dynamo. J. M. Rivera 

j Electric machine regulator, dynamo, M. G. 

I Farmer 

( Electric machines, core for the armature of dy- 

i namo, H. G. Muller 

i Electrical conductors, conduit for, C. G. Perkins.. 
| Electrical conduit and discharger, E. H. Hoff- 
mann. 

! Electrical device to enable showmen to walk on 
i the ceiling, Newman & Berrigan 

Electrical push button, J. Geary 

Elevator. See Water elevator. 

Elevator safety device, J. H. Manning *. 

Embroidery cutting machine, C. White 

Engine. See Electric engine. Rotary engine. 
Steam engine. Wind engine. 

Envelope, R. P. Brown 

! Exhaust nozzle, C. A. Thompson 



320.229 
320,017 

320,la7 
320,170 

320,234 

320,158 

319,998 

320,253 

320,275 
320,238 

320,374 
320031 



320,215 
320,016 



Extension table, A. E. French 320,124 

Feather sorting machine, H. C. Dyer 320,;i42 

Feed water heater and purifier, G. H. Malter 320,077 

Feed water regulator, J . A. Creelman 319,959 

Feed water regulator, W. Ritter — 320,093 

Fence, W. Cokayne 320,223 

Fence machine, wire, J. Fisk 320,121 

Fence making machine, L. Huiskamp 320,358 

Fence panel, folding, J. J. Ogilvie 319,995 

Fence post, V. Brown 320,330 

Fermenting liquids, pressure regulator for, M. 

Warren 320,422 

Fertilizer distributor, H. O. Peabody 320,279 

Filter, oil, D. S. Neiman 320,274 

Fire alarms, device for preventing false, E. Jun- 

german 320,068 

Firearm, magazine, M. Sporer 320,186 

Firearm safety lock, P. A . Altmaier 320,038 

Firearms, electric sight for, W. Winans 320,200 

Fire extinguisher, hand, O. E. Conner 320,225 

Fire extinguisher, hand, Conner & McNamara 320,226 

Fire extinguisher, hand, J . S. Zerbe 320,425 

Fire kindler, J. Meil 320,288 

Fireplace, E. Chickering (r) 10,610 

Floor and sidewalk construction, P. H. Jackson... 320,066 

Flour and meal bin, R. Clarke.... 320,221 

Flour packers, friction attachment for, C. F. 

Walters 320,419 

Flushing tanks, sinks, etc., device for, A. Rose- 
water 320,398 



. 320,413 

. 320,286 



. 320,399 
320,107 

320,210 



Folding table, O. A. Thayer 

Fracture apparatus, A. J. Remsberg 

Frame. See Display frame. Stacking frame, 
Stretcher frame. 

Fruit drier, B. L. Ryder 

Fruit jar, A. V. Whiteman 

Fuse for projectiles, percussion, T. G. Bennett 

Gauge. See Roofing gauge. 

Galleys, combined side and end lock for, W. H. 

Golding 320,128 

Game apparatus, J. Ram 320,091 

Gas, and liquefaction of gases and production of 
refrigeration, cooling and separating a lubri- 
cating agent from a compressed, J. J. Suck- 
ert 320,305 

Gas by electricity, apparatus for turning on, light- 
ing, and shutting off, L. S. White 320,105 

Gas by electricity, apparatus for turning on, light- 
ing, and turningoff, L. S. White 320,106 

Gas engines, electric igniter for, D. S. Regan 320,285 

Gas fixtures, electric lighting attachment for, C. ! 

A.Hussey 320,065 

Gas from a condensable vapor, method of and ap- 
paratus for separating a liquefiable, J. J. Suck- 
ert 320,310 

Gas main ventilator, J. J. Ricketts 320,002 

Gas making apparatus, T. F. Martin 320,078 j 

Gas pressure regulator, P. Munzinger 320,273 

Gas regulator, R. Seeger 320,095 : 

Gases and producing refrigeration, liquefying, J. 

J. Suckert 320,306 \ 

Gases and producing refrigeration, method of 
and apparatus for purifying and liquefying, J. 
J. Suckert , 

Gate. See Bridge safety gate. Railway gate. 

Gate, J. H. Kinter 

Gear cutter, H. Schulze-Berge 

Generator. See Steam generator. 

Glassware, B. Benett (r) 

Glove and notion holder, Freaner & Golding 320,057 

Governor, J. Scott 320,005 

Governor, steam engine, J. Scott.. 320,004 

G rain binder band securing mechanism, J. S. 
Davis 

Grain binding machine, J. F. Gordon 

Grain cleaner, L. O. & L. E. Stevens 

Grain sacking, weighing, and registering machine, 
C. H. Caughrean 

Grain separator, E. Huber 



320,307 



■ 320,257 
320,179 



10,609 



, 319,963 

320,348 
. 320,013 I 

. 320,218 
, 320,356 



Hat bodies, etc., machine, for felting, J. T. War- 
ing 320,101 

Hat bod'es, machine for felting, J. T. Waring 320.102 

Hat curling machine, Cocker & Yule 320,115 

I Hatchway guard, automatic, W. S. Morton 320,083 

I Hay and grain elevator and carrier. E. D. Mead... 320,267 

Hay loader, M. F. E. Stadtmueller 320,188 

Hay raker and loader, Corcoran & Rummel 320,227 

I Hay stacker, H. Orchard 320,443 

| Hay tedder, J. Offutt 320,085 

i Head rest, folding, M. J. Koenig 319,980 

| Heater. See Feed water heater. 

' Heel attaching machine, G. T. Demary 320,050 

Heel blanks, machine for forming, C. L. Cotton... 320,228 

i Hinge, D. K. Jackman 320,255 

| Hinge for carriage doors, S. Gardner 320,345 

Hinge, gate, G. W. Williams 320,198 

j Hoe, tile ditching. H. & L. Iwan 320,136 

I Hog cholera remedy, M. Sleight 320,096 

Hoisting drum, P. L. Weimer 320,024 

: Hoisting drum, elevator, P. L. Weimer 320,022, 320,023 

Hoisting machine. C. W. Hunt 320,064 

Hoisting machine, T. A. Weston 320,315 

Hoisting mechanism, T. A . Weston 320,316 to 320,318 

Holder. See Cuff holder. Glove and notion 
holder. Hammock holder. Lamp holder. 
Pen holder. Pillow sham holder. Rein 
holder. 
Hook. See Snap hook. 

Hook, P. F. Chambard 320,047 

Horses, vehicle device for checking, W. W. Leon- 
ard 320,262 

Horseshoe bender, W. S. Kisinger 320.258 

Horseshoe blank, P. F. Greenwood. 320,350 

Horseshoe nails, machine for marking, C. W. 

Woodford 320.423 

Horseshoes, manufacture of, P. F. Greenwood.... 320,349 

Incubator, W. F. Maulick 320,378 

Jack. See Lifting jack. 

Jar. See Fruit jar. 

Journal bearing and metallic compound therefor, 

A. M. Randolph 320,445 

Journal box, P. Meaart 320,151 

Key seating machine, J. T. Burr 319,953 

Lock. See Mortise lock. Seal lock. Trunk lock. 
Lubricator. See Axle lubricator. 

Lace fastener. T. H. Knuth 320,260 

Ladder, folding, Bormann & Elkhard 32G»U4 

Lamp, W. S. McLewee 320,081 

Lamp and lamp shade, G. W. Woodward 320,424 

Lamp, electric, E. Thompson 320,018 

Lamp, forced draught, W. S. McLewee 320,080 

Lamp holder, incandescent, E. Weston 320.029, 320,030 

Lamp, miner's, H. J. Richards 320,287 

Lamp socket and switch, electric, D. H. Cunning- 
ham 350,117 

Lamp socket or holder, incandescent, E. 

Weston 320,026, 320,027 

Lamps, manufacture of filaments for incandes- 
cent, I . Schaef er 320,297 

Lance, bomb, E. Pierce 320,393 

Lanterns, manufacturing tube, F. Meyrose 320,381 

Lath bundling machine, T. W. Notter 320.387 

Lath for slats, fireproof, W. H. & L. Lane 320,072 

Lathing, wire cloth, W. Orr 320,163 

Lawn tennis net tightener, C. W. Jefferson 320,138 

Leather skiving machine, E. F. Belding 320,209 

Leather surfaces, cleaning and brightening, W. 

A. Knipe 320,359 

Life-boat, D. Dwyer 320,341 

Lifting jack. G. S. & J. M. Bowling 320,214 

Light apparatus, revolving, L. F. Lindberg 320,146 

Liniment, W. S. Brawner 320,041 

Locomotive ash pan, W. W. Slocum, Jr 320,183 

Locomotive, electric, J. Weis 320,025 

Locomotive steam dome, Hodges & McCoy 320,354 

Log loader, J. Campbell 320,217 

Loom pattern chain, H. Wyman 320,449 

Lubricator, E. McCoy 320,379 

Lubricator, J. Yocum, Jr... 320,109 

Lubricator attachment, J. C. Thayer 320,312 

Manure drill, A. J. Hearne 320,133 

Mat.. See Oil press mat. 

Mercurial ores, extracting arsenic and mercury 
contained in the residues obtained in the dis- 
tillation of, A. Van Straaler 320,417 

Metallic screening, machine for making slashed, 

Golding & Durkee 320,241 

Metallic screening, making slashed, Golding & 

Durkee 320,242 

Metallic screening material, making, J. F. Gold- 
ing 320,240 

Meter. See Water meter. 

Mill. See Quartz mill. Rolling mill. Windmill. 

Mill stock feeder, Downie & Eisan 320,054 

Mining machine, W. L. Saunders 320,294 

Mining machine feeding mechanism, W. L. 

Saunders 320,296 

Mitten, A. G. Marsh 319,987 

Mortise lock, F. W. Mix 320,155 

Motion, device for converting reciprocating into 

rotary, W. G. Dawson 320,338 

Motion, device for transmitting rotary, S. Jons- 
son .120,437 

Motor. J. M. Gaston 319,970 

Motor, J. P. Parkhurst 320,166 

Musical instruments, harmonic attachment for 



Grain shoveling mechanism, J. S. Metcalf 319,988 

Graining wood, Hulmes & Shope 320,359 

Grape stemmer and crusher, A. David 320.0J9 

Grate bar and grate, D. S. Richardson 320,001 

Guard. See Hatchway guard. Paddlewheel 
guard. 

Gun lock, breakdown, F. Beesiey 

Gun wads, machine for counting, J. Gardner 

Gutter box or trough, F. Axt 

Hame fastener, J. D. Crockett 

Hammock holder or stand, Rudd & Manning 

Hammock spreader, A. Nickerson 

Handle. See Saw handle. 
Hanger. See Coat hanger. 

Harness chain connection, J. C. Covert 

Harp, mouth, J. McMahel 

Harrow, W. H. Goodman 

Harrow, L. Johnson 

Harrow tooth fastening. Cook & Mitchell 320,334 

Harvesting machine, corn, H. F. Urie 320,416 

Hat bodies, machine for felting, A. Pelisse, 



320,040 
320,236 
320,324 
320,336 
320,174 
320,276 



, 319,958 
. 320,440 
, 320,347 
. 320,067 



key board. J. W. Long 320,148 

Neckwear, compound strip for, 1. Noar 320,386 

Needle, T. C. Adams 320,450 

Nickel, electro-depositing, J. A. Mathieu 320,377 

Numbering machine, E. A. Warren 320,103 

Nut lock, A. L. Mitchell 320,270 

Nuts, etc., machine for polishing and sorting, W. 

R. Barnhart 320,326 

Oatmeal machine, G. Cottrell 320,048 

Oil press mat, G. Oliver 320.442 

Oiling device for adjustable chairs and stools, L. 

Postawka 320,396 

Ore crushing and amalgamating machine, S. T. 

Richardson 320,396 

Overshoe, rubber, E. K. Ray 320,284 

Paddlewheel guard, steamboat, J. Murphy 320,160 

Paint, C. E. Brown 319,951 

Paint, mixed, T. N. Le Ross 319,984 

Pan. See Locomotive ash pan. 

Paper box, C. M. Arthur (r) 10,614 

Paper box, J. P. Buckingham 320,331 

... 319,969 



10,611 

320,372 



320,375 
320,299 



Paper in rolls, protectirW, M. Fitzgibbons 

Paper, machine for winding up, G. E. Jones (r) 

Paper making machine, J. T. F. MacDonneli 

Paper webs into rolls, apparatus for winding, J 

J. Manning 

Pen holder, O. F. Seibold 

Petticoat, CD. Cuper 319,900 

Photographic printing apparatus, Hill & Wilson.. 319,975 

Piano sounding board, J. R. Lomas 320,264 

Pie and cake rack, L. A. & D. S. Rowe 320,173 

Pill and lozenge machine, G. A. Smith 320,447 

Pill tile and cutter, combined, A. Caldwell 320,216 

Pillow sham holder, W. E. Hammond 320,244 

Pitch board, adjustable, J. M. Prior 320,090 

Plaitirut machine, H. Q. Otis 320,278 
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valve, L. 



H. 



machine regulator. 
Gas regulator. Gas 



Planter, corn, M. P. Brown 

Planter corn, A. S. & E. Houck 

Planter, corn, L. J. Odell 

Plow, C. E. Murray 

Plow, shovel, B. J. Leslie 

Pocket, L. F. Roberts 

Potato digger, W. F. Letsch 

Pressure governor and regulating 

Shook 

Printing surface, F. Beck 

Pulley and belt shipper for machinery, \V 
Gray 

Pulley, band, W. II. O'Connor 

Pulley block, T. Barber 

Pulley, friction clutch, G. F. Hutchins 

Pulp barrel bodies, machine for drying and press- 
ing, S. M. Hotchkiss 

Pulverizing machine, R. D. Gates 

Pump, oil well, J. M. Sanner 

Pump vent, Smith & Woodard 

Punching and shearing machine, N. Kaempf 

Quartz mill, J. G. Titus 

Rack. See Pie and cake rack. Towel rack. 

Radiator, steam, A rci & Chapman 

Railway gate, F. L. Bair 

Railway crosstie, Dougherty & Bryant 

Railway system, electrically actuated, F. L. Pope. 

Railway track scraper, H. M. Littell 

Railway switch, S. Ritchie 

Ratchet brace, J. F. Allen 

Reclining chair, adjustable, W. J. Maddox 

Recorder. See Time recorder. 

Reel. See Wire reel. 

Refrigeration, separating and cooling a sealing or 
lubricating liquid in apparatus for producing, 
J. J. Suckert 

Refrigeration, separating and cooling a sealing or 
lubricating liquid in producing, J. J. Suckert. . 

Refrigerator, P. L. Maltbie 

Regulator. See Electric 
Feed water regulator, 
pressure regulator. 

Rein holder, F. S. Osborn 

Respiration, apparatus for producing artificial, ,T. 
Ketchum 

Respiration, producing artificial, J. Ketchum 

Rock drilling machine, Macdermott & Glover 

Roller mill feeding device, G. W. Pierce 

Rolling mill for wire rods, W. Garrett 

Roofing gauge, A. W. Brightwell 

Rotary engine, J. A. Arthur 

Rugs, etc., machine for making, C. W. Dikeman.. 

Saddle, riding, M. L. Eckles 

Safe spindles, coupling device for, M. Hemler. 

Salt, apparatus for the manufacture of, N. S. 
Beardslee 

Sash fastener, J. W. Beatty 

Sash fastener, R. E. Henninges 

Sash fastener, J. R. Rusby 

Sash, window, H. Valk 

Saw, drag, J. W. Anderson 

Saw, drag, J. A. Owens 

Saw handle, C. Richardson 

Scraper, dirt, Dusy & McCall 

Screw, drive, A. Broadnax 

Screw driving device, F. M. Maley 

Seal lock, E.' Bloom 

Seat. See Car spring seat. 

Seat fastener, A. B. Halsted 

Secondary battery, J. Du Shane 

Separator. See Grain separator. 

Sewer pipe presses, socket mould for, O. Barber. . 

Sewing machine, J. W. Post 

Sewing machine, W. Walker 

Sewing machine, J. C. Wood 

Sewing machine attachment for sewing welts, P. 
Brigham 

Sewing machine, buttonhole, W. E. Trull 

Shade roller, spring, S. Hartshorn 

Shaft coupling, E. D. Mackintosh 

Sheep dip, O. B. Monnett 

Sheet metal pans, apparatus for wiring, J. Wag- 
ner 

Shoe, G. W. Sleeper 

Shoe heels, machine for making ladies', F. Ort- 
lepp 

Shoes, machine for splitting the uppers for, G. W. 
Sleeper 

Shovel, H. M. Whitney 

Shutter worker, G. E. Potter 

Signal transmitter, J. C. Wilson 

Skate, M. C. Henley 

Skate, roller, Peterson & Henley 

Skate, roller, J. Williams 

Skylights, etc., construction of, A. Friedrick 

Slate ruler attachment, J. R. Kennedy. 

Slate, school, E. L. Kraus 

Sled brake, Ij. M. Bradbury, Jr 

Soda, apparatus for the recovery of, F. A. Cloud- 
man 

Sodium carbonate, making, A. Kayser 

Soil dressing machine, I. W. Boatman 

Snap hook, G. W. Giffard 

Snap hook, D. W. Palmer 

Spectacle nose guard, T. P. Hubbell 

Spigot for beer, try, M. Hey 

Spinning machines, etc., top roll for, W.I'. Carroll 
etal , 

Spring. See Vehicle spring. 

Springs, turning the ends of, W. A. Sweet 

Sprinkler and atomizer. M. Goldman 

Stable scraper, S. C. Arnold 

Stacking frame, portable, S.J. Miller 

Stamps, machine for stamping and obliterating 
postage, E. Daguin 

Starch depositing plane, W. Duryea :i20,4o0. 

Starch, manufacture of, J. C. Schuman :>20,10O, 

Starch, preparing and treating, W. T. Jebb 

Starch, preparing and treating, J. C. Schuman 

Starching and tentering machine, C. B. Haynes... 

Steam boiler, sectional, A. Worthington 

Steam engine, L. B. Ellis 

Steam generator, J. E. Shapley 

Steam trap, exhaust. J. Hoey 

Stirrup, E. M. Turner 

Stocking supporter, J. P. landsay 

Stocking supporter, C. C. Shelby 

Stone boat, S. B. Sehermerhorn^ 

Stone cutting machine, W. L. Saunders 

Stopper. See Bottle stopper. 

Stopper for fruit jars, etc., T. Kennedy 

Stove, E. W. Anthony 

Stove, alcohol, H. Clayton 

Stretcher frame, A. D. Shattuck 

Sugar and glucose, manufacture of grape, J. C. 
Schuman 

Supporter. See Stocking supporter. 

Swing, W. W. Elliott 

Swing, T. Wilson 

Switch, E. C. Titus 

Swivel, check rein, J. Johnson 

Syringe for applying ointment, etc., J. M. Jjaflin. . 

Table. See Extension table. Folding table. 



320,1111 
320,063 
319,994 
320,441 
320.074 
320,171 
320,369 

320,302 
320,208 

320,434 
319,993 
320,206 
320,360 

319,976 
320,126 
320,176 
320,010 
319,978 
320,415 

320,20.5 
320.113 
320,231 
320,283 
320,263 
320,397 
320,323 
320,265 



::2u.:;o9 

319,986 



:i:>n.2:r 

320,070 
320,069 
320,371 
320,282 
320,237 
320,428 
320.204 
320,339 
320,118 
320,250 

320,207 
320,327 
320,353 
320,175 
320,195 
320,039 
320.086 
320,169 
320,055 
320,329 
320,373 
320,213 

320,243 
320,232 

320,325 
320,394 
320,099 
320,033 

320,043 
320,448 
320.247 
320,439 
319,990 

320,020 
320,406 

320,164 

320,407 
320,197 
319,999 
320,032 
320,352 
320,392 
320,108 
320,235 
320,142 
320,367 
319,950 



319,956 
320,256 
319,949 
319,972 
320,165 
319,977 
320,252 

320,333 

320,187 
320,340 
320,112 
320,152 

319,962 
320,431 
320,402 
320,361 
:J20,401 
320,249 
320,035 
320,233 
320,446 
320,134 
320,194 
319,985 
320,301 
320.178 
320,293 

320,364 
520,111 
,>19,955 
320,300 



320,103 

320,432 
320,319 
320,019 
320,139 
320,261 



Telegraph repeater, quadruplex, T. R. Taltavall. . 320,311 
Telegraph type wheel, printing, C. A. Mathiesen. . 320,376 

telephone circuit, H. S. Thornberry 320,414 

Telephone, mechanical, H. & E. Seligman 320,181 

Telephone support, T. W. Lane 320,438 

Thermometer, F. Eissner 320,119 

Thill coupling, J. H. Barker 319,946 

Thrashing machine concave, G. A. Roberts 320,288 

Tie. See Bale tie. Railway cross tie. 

Time recorder, watchman's, E. J. Colby 320,116 

Tire shrinker, H. G. Lane 320,071 

Toe weight, H. P. Kent 320,365 

Towel rack, J. Bergsten 320,211 

Toy, W. M. Campbell 320,429 

Toy, II. Zuydhoek 320,202 

Tramway, electric, C. Basto 319,947 

Trap. See Steam trap. 

Trap for soil and other pipes, S. S. Hellyer 320,435 

Truck, J. R. Walker 320,418 

Truck, car, C. L.Morehouse 320,156 

Truck, car, G. Souther 320,011 

Truck, hose, E. A. Taft 320,015 

Trunk lock, W. P. Adams 320,036 

Tub. See Bath tub. 

Turbine, C. P. Coolidge 319,957 

Type, setting, J. E. Munson 320,271 

Type setting machine, J. E. Munson 320,272 

Valve for steam boilers, chock, R. McDowell 320,380 

Valve, pop safety, W. E. Pearson 320,280 

Valve, steam, W. Mitchell 320,154 

Valve, steam-actuated, W. A. P. Bicknell 320,212 

Valve, steam-actuated, G. H. Dickson 319,965 

Vapor apparatus for hot-houses, etc., Steinke & 

Limprech t 320,411 

Vehicle fan attachment, R. Meacham 320,082 

Vehicle running gear, W. Miles 320,269 

Vehicle running gear, G. W. Simmons 320,303 

Vehicle spring , J. G. Parsons 320,389 

Vehicle spring coupling, G. M. Hubbard 320,135 

Vehicle top, Cannon & Jones 320,332 

Vehicle wheel and axle, E.J.Gray 319,973 

Velocipede, C. S. Ijeddell 320,073 

Ventilator. See Gas main ventilator. 

Ventilator, R. E. Henninges 320,251 

Violin bow, Franklin & Barr 320,123 

Vise, G. A. Colton 320,224 

Wall hangings, etc., decorating, W. Sochefsky 320,409 

Washer. See Dish washer. 

Washer and linchpin, combined, J. F. Gilliland, 

320,058, 320.059 

Washer making machine, Zellers & Miller 320,320 

Watch dustproof case, C. K. Giles 320.127 

Watch, self-winding, H. Von der Heydt (r) 10,613 

Water closet, Gunning & Quigley 319,974 

Water elevator, J. II. & T. D.Morris 320,157 

Water elevator, floating, F. T. Smythe 320,184 

Water for propelling vessels, utilizing the power 

of running, L. Gaillard 320,125 

Water meter, piston, J. R. Norfolk 319,962 

Weaner, calf, T.W.Evans 320,056 

Weather strip, J. Fisher 320,120 

Weather strip, Woodbury & Storck 320,034 

Weighing and tallying machine, grain, I. H. Mur- 

dick 320,383 

Wharf, J. B. Sanford 320,292 

Wheel. See Anti-friction wheel*. Car wheel. 

Vehicle wheel. 

Wheel, G.S. Long 320,076 

Whiffletree coupling, W. S. Ward 320,313 

Whiffletrees, evener spring for, E. C. Currey 319,961 

Whip, E. M. Turner 320,193 

Wick adjuster, H. A. Sanford 320,291 

Wind engine, D. & W. W. Shilling 320,182 

Windmill, O. Stoddard 320,198 

Window bead fastener, C. R. Nelson 320,161 

Window screen, M. Roberts 320,289 

Window shade, E. J. Hamm 320,245 

Wire machine, barb, G. H. Lasar 319,982 

Wire reel and tab, E. I,. Warren 320,421 

Wire stretcher, V. M. Ewers 320,433 

Wire with metal, machine for covering, J. Zen- 

gerle 320,;»21 

Wrench, J. Huber 310,357 

Wrench, S. Robinson .- 320,172 

Wringer and mop, combined, C. E. Snell 320,30 

Yarn of different colors, machine for producing, 

J. G. &T. Fuyac 320,344 

DESIGNS. 

Fireplace lining, ornamental. J. A. Page 16,131, 16,132 

Grate, fireplace, Read & Calely 16,133 

Ring setting, H. Huestis 16,126 

Skates, coupling reach for roller, F. C. Miller, 

16,128 to 16,130 
Watch case, G. W. I,add 16,127 

TRADE MARKS. 

Beers, porters, ales, and other malt liquors, C. 

Jacobsen 12,32f> 

Cutlery, H. Boker'& Co 12,323 

Exercising: the fingers, hands, and wrists, instru- 
ments for, J. Brotherhood 12,310 

Flour, wheat, Fi sher & Wise 12,324 

Ice boxes and refrigerators, S. A. Suydam 12,321 

Medicine for cure of stomach, liver, and kidney 

diseases, liquid, H. C. Paige 12,318 

Medicines for diseases of the blood and nerves, S. 

E.Martin 12,312 

Medicine for the cure of rheumatism and like dis- 
eases, Swamp Angel's Rheumatic Cure Manu- 
facturing Company 12,329 

Oil, illuminating, Acme Oil Company 12,309 

Oil producing seeds and their named products, W. 

A. Haxall 12,325 

Oils refined from petroleum, illuminating, Sone & 

Fleming Manufacturing Company 12,313, 12,314 

Paper for photographic purposes, A. F. Silomon.. 12,319 
Bubber articles of a pliable character, certain 

named, C. Macintosh & Co 12,328 

Seeds, all kinds of field, garden, and flower seeds, 

excepting clover and timothy, O. Landreth 12,327 

Silks, Japan, Mourilyan, Heimann & Co 12,317 

Stoves, cook, Cutler & Proctor Stove Company 12,311 

Tobacco, smoking, plug, and fine - cut, Wellman & 

Dwire Tobacco Company 12,322 

Toilet powder, S) ocomb & Day 12,320 

Water wheels, turbine, H. R. Mathias 12,310 

Yeast cakes, E. W. Gillett 12,315 

A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1806, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Ctintiditin Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of .1540 each. For full instructions 
address Munn & Co., 361 Broadway, New York, Other 
foreign patents may also be obtained. 
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Inside P:i«re. each insert. nit - - - 73 cents n line. 
HncU Piure. e.nvM insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, a tte letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



Cornell University 

COURSES READING TO DEGREES. 

Mechanic Arts, Mathematics, 

Civil Engineering, 

Electrical Engineering, 

Architecture, Agriculture, 

Arts, Analytical Chemistry, 

Chemistry and Physics, 

History and Political Science, 

Literature, Natural History, 

Philosophy, Science, 

Science and Letters. 

Entrance Examinations begin at !1 A. HI., June 
15 and Sept. 15, 1S85. 

For the University Register, giving full informa- 
tion respecting admission, free scholarships, fellowships, 
expenses, etc., address 

Treasurer of Cornell University, Ithaca, N. Y. 
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MECHANICAL 
BOILER CLEANER 

- WATER PURIFIER 

MANUFACTURED BY 
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ARCHITECTURAL PERSPECTIVE 

for Beginners, with 11 plates of Practical Examples. 
Quarto, cloth. By V. A. Wright. This book will be sent 
to any address, postage prepaid, on receipt of price by 
Mtjnn&Co., New York. Price $2.50. 



MIT LEU'S half round packing especially 
, for Steam Hammers. Sizes: H, X, %■> %> %> 
AM, 14, 1. to 3 iu. Miller Packing Works. 
V 1338 Buttonwood St., Phila., Pa., U. S. A. 



raviT*, MECHANICAL, AND MIXING EN- 
\J 4*lNEERINfci at the Rensselaer Polytechnic 
I nstitute. Troy, N. Y. The oldest engineering 
school in America. Next term begins September 16th. 
The Register for 1885 contains a list of the graduates 
for the past 01 years, with their positions ; also course of 
study, requirements, expenses, etc. Address. 

DAVID M. GREENE, Director. 




Do youv 



%% Printing PressSL 

Card & Label Press $3. Larger sizes $5 to $75. 
For old or young. Everything easy, print- 
ed directions. Send 2 stamps for catalogue 
of Presses, Type, Cards, etc. to the factory. 
KELSEV & CO. Meriden, Conn. 




MICRO-CHEMISTRY OF POISONS- 

By Prof. T. G. Wolmley. Including their Physiological, 
Pathological, and Legal Relations, with an Appendix on 
the Detection and Microscopic Discrimination of the 
Blood. A new edition, revised and enlarged, 8vo, cloth, 
with plates. 1885. Price $7.50. Sent, postage prepaid, on 
receipt of price by Munn & Co., New York. 



PIPES COVERING. 




Fireproof Non-conducting Coverings for Steam, Pipes, 
Boilers, and iill hot surfaces. Made in sections three 
feet long. Easy to apply. Asbestos Materials— 
Fiber, Millboard Packing-, and Cement. 

CHALMERS-SPENCE CO. 

419-421 Eighth St., New York. 




L 



They combine the brass seat and rubber 
disks. We guarantee them to weigh more 
than any others in the market. 

Samples sent "or trial. 



Manufacturers 

TltOY. N. Y. 



FOR SALE Patent 269,C29; will do fifteen men's work. 
Address P. Durham, 10 Canton Street, Brooklyn, N. Y. 



HOLLAND & 

air RIVER ST 



WEBSTER. 

In Sheep, Russia and Turkey Bindings. 






Get the Standard. 

f* X'm Webster— it has 118,000 Words, 
\JFXd X 3000 Engravings, and a New 
Biographical Dictionary. 

rTlXX^^ Standard m Gov't Printing Office. 
X XXXi 33,000 copies in Public Schools. 

Sale 20 to 1 of any other series. 

TOTCT^ aid to make a Family intelligent. 
S&lSJ, Best help for SCHOLARS, 

TEACHERS and SCHOOLS. 
4S 13 The vocabulary contains 3000 more words 
than are found in any other American Dictionary. 

The Unabridged is now supplied, at a small ad- 
ditional cost, with DENISON'S 

PATENT REFERENCE INDEX. 

"The greatest improvement in book-making that 

has been made in a hundred years." 
G. & C. MERRWM & CO., Pub'rs, Springfield, Mass. 



GET THE BEST AND CHEAPEST. 

-"-tpadf^p e'rjn&j mabk' 
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CINCINNATI. 0. 
SOLE AGENTS UNITED STATES. 

O-. J^. FAIT «*• CO., 

(Cincinnati, Ohio, U. S. A.) 
Exclusive Agents and Importers for the United States 
of the 

CELEBRATED 

PERIN BAND SAW BLADES, 

WarrantedHiiperiortoall others in quality, finish* 
unitbi'inlty of temper, and general durability. 
One I*erin Saw outwears three ordinary saws. 

[tin ii iliac turei'M of Planing Machines and 
other Patent Wood Working Machinery. 




ERICSSON'S 

NEW CALORIC 
PUMPING ENGINE, 

FOR 

Dwellings & Country Seats 

Simplest ! Cheapest! Eco- 
nomical ! Absolutely Safe ! 

Delamater Iron Works, 

C. H. Delamater & Co., 

Proprietors, 

16 Cortlandt Street, 
New York, U. S. A., 

And 40 Dearborn St • 
Chicago, 111. 

"VULCAN" 

Cushioned Hammer. 

Steel Helve, RnDDer Cushions, 

yj TRUE SQUARE, ELASTIC BLOW 

Full Line of Sizes. 
W. I*. DUNCAN & CO., 

Bellefonte, Pa., IJ. S. A. 




Van IMizeire Pat. Loose Pulley Oiler 
TT A O Highest Indorsements, 
\\ \ ^ Enviable Reputation, 
JJL 11 KJ Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has shown it to be the omy per- 
fect Lubricator jor Loose Pulleys in 
use. Prices very reasonable. Send 
for our "Catalogue Number 55." 
Van Duzen & Tift, Cincinnati, O. 




XW ^ O RMA.O? ION 

• For Users of Stemn Pmups. 

Tan Duzen's Patent Steam Pump 

C No Packing or Oil, > Is 

Requires < No Repairs or Skill, > Reli- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid j ever 
Irerdy; no moving parts; all brass; can- 
not clog- nor get out of order; fully tcetca; 
hundreds in daily use ; every pump guar- 
anteed; not like cheap Pumps made 
of Iron ; all sizes to 6 inch discharge j 
prices from $7 upward; capacities from 
100 to 20,000 gallons per hour. State for what purpose 
wanted and send for Catalogue of "Pumps." 

VAN DUZKN dt TIFT, Cincinnati,©. 




s Defeats Thieves, Burglars, Fire, 

Doors and Windows Closed or Open. 

LELECTRICAia^MATTING 

This Protection Unexcelled. 
;w Mats under Carpets (Invisible). ■ 
, Address Applegate MFG. CO., Camden. 
H. J. ; Phila., 628 Chestnut St. 





Wool Working Machinery. 

Universal Saw Benches, Buzz 
Planers, Turning Lathe for Pat- 
tern, Cabinet, and Woodworking 
Shops, Single and Double Rotary 
Bed Surfacers, Stretching Ma- 
chines, Blind Slat Planers, etc. 
H KRBBRT BAKER, Foundry 
and Machine Works, Toledo.Ohio. 



DRAWING 
INSTRUMENTS. 



Illustrated catalogue 

sent on application to 

WM. T. COMSTOCK, 

6 Astor Place, 

New York. 
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SWEEPSTAKES PLANER, MATCHER, 

and Moulder. The best Machineforthe price ever made. 
T'op head, driven with two belts, four genred feed Rolls, 
front rolls weighted. Planing 20 in. wide, 6 in. thick 
weight 2,600 lb., $360.00; 24 in. wide, 6 in. thick, weight 
3,000 lb., ¥410.00, including slotted moulding head. Sash. 
"Door, and Blind Machinery a specialty. Write for 
special prices. Rowley & Hermance, Williamsport, Pa. 

Curtis Pressure Regulator, 

FOR STEAM AND WATER, 

Ismade entirely of Metal. Occupies the 
same space as a Globe Valve, it has no 
glands or packing, and is a lock-up valve. 

CURTIS STEAM TRAP 

Has main valve outside and air valve 
inside 
CFRTIS REGULATOR CO., 
54 Beverly St., Boston, Dlnss. 




WORK SHOPS 

WITHOUT STEAM POWER 
BY ITSIXG OUTFITS OF 

Barnes' Patent Foot Power 

machinery can compete with steam 
power. Sold on trial. Metal and' 
woodworkers send for prices, lllu 
trated catalogue free. 

W, F. ifc Jiio. Barnes Co.. 
Hocklord, 111 
Address No. 199!) Main St. 







THE MVf 'PRACTICAL • 
ELECT* IC MOTORS 

FOR rAMt'Cr, geWiNG MACHINES 



g24, CARTFf 
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The Best and most Complete Booh on Electro-MetaUurgy 
in any language. 

Wahl's Galvanoplastic Manipulations 

RECENTLY PUBLISHED. 

Galvanoplastic Manipulations. A Practical Guide 
for the Gold and Silver Electroplater and the Galvano- 
plastic Operator. Comprising the Electro-Deposition 
of all Metals by means of the Battary and the Dynamo- 
Electric Machine, as well as the most approved Pro- 
cesses of Depositions by Simple Immersion, with de- 
scriptions of Apparatus, Chemical Products employed 
in the Art, etc. Based largely on the " Manipulations 
Hydr«plastiques ' ' of Alfred Koseleur. By William H. 
Wahl, Ph.D. (Heid.), Secretary of the Franklin Insti- 
tute. Illustrated "by 189 engravings. 8vo. 656 pages. 

Cloth $7.50 

By mail free of postage to any address in the word. 
SEg^-A full descriptive and illustrated circular of the above 
work sent free of postage to any one who will apply. 

WW~Our Catalogue of Practical and &cientiM Boohs, 96 
piges. 8vo, and our other Catalogues and Circulars, the whole 
covering every branch of Science applied to the Arts, sent 
free and free of postage to any one in any part of the -world 
who will fv/rnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers & Importers, 
810 Walnut Street, Philadelphia, Pa. 




SEBASTIAN, MAY & UO.'S. 
IMPROVED $60 

Scr w Cutting Lathe. 

Designed for actual work ; no 
toy. Lathes for wood or metal. 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
cation. 
165 West 2d Street, 
Cincinnati, Ohio. 



TO *M_ K MEN! 



ufferingfrom theef- 

Ifects of youthful er- 
1 rors, early decay, lost 
manhood, etc. I will send you a valuable treatise upon 
the above diseases, also directions for self-cure, free of 
charge. Address Prof . F. O. FOWLER.Moodus.Conu. 



WEAK 



NERVOUS MEN 



I*erfeet restoration to full man- 
hood, health and vigor with- 
out Stomach Drugging, injured to all who suffer from 
nervous and physical debility, exhausted vitality, 
premature decline, Diseases of the Kidneys, Pros* 
tate Gland, Bladder, &o., by the Marston Bolus. Vari- 
cocele cured without surgery. Treatise and testimonials free. 

DK. H. TRESKOW, 46 W. 14th St, New York 
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STEAM ENCINES. 

Horizontal and Vertical. 

Dredging Machinery* 
Flour. Powder, Slate and 
Flint Mill Machinery, Tur- 
bine Water Wheels. 



York MfgOo.,Tork, Pa.,U- S. A. 



The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 



Published Weekly, #8. SO a Tear; $1.60 Six Months. 
This unrivaled periodical, now in its forty-first year, 

continues to maintain its high reputation for excellence, 
~ a-nTTVivysim****^--***^.,'. •Ji.^npi-.ir-ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated ; it presents in popular 
style a descriptive record of the most novel, interesting, 
and important advances in Science, Arts, and Manufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracingMachln- 
ery, Mechanical Works, Engineering in all branches. 
Chemistry, Metallurgy, Electricity, Light. Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The Scientific American should have a place in 
every Dwelling, Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of Thk Scientific American. 

Terms for the United States and Canada, $3.20 a year ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

1UUNN & CO., Publisher*, 

361 Broadway, New York. 



Scientific American Supplement. 

The Scientific A Michigan Supplement is a sepa- 
rate and distinct publication from Thk Scientific Am- 
erican, but is uniform therewith in size, every number 
containing sixteen large pages. THK Scientific Am- 
erican Supplement is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archaeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Rail- 
way Engineering, Jiining, Ship Building, Marine En- 
gineering, Photography, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Enoineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUKN & Co.. 361 Broadway, N. Y., 
Publishers Scientific American. 

To Foreign Subscribers,— Under the facilities of 
thePostalUnion.the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year ; $9, gold, 
for both Scientific American aril Supplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 



NEW YORK BELTING AND PACKING CO. 

Oldest and Largest Manufacturers in the United States of 

Vulcanized Rubber Fabrics 

Adapted to Mechanical Purposes. 

RUBBER BELTING, PACKING, AND HOSE, 

CORRUQATED 

^Mats and Matting, and Stair Treads, &c. 

BICYCLE TIRES, O^H SFXIICTG-S. 

John H.CHBEVER, Treas. :£Te*w "STorls Eeltim-g- and r'aclrim.g- Co., 
johnd. CHKEVEB,De P 'yTreas. Wrehous", 15 Park Row, opp. Astor House, N. Y. 

Branches : 308 Chestnut Street, Phila., 167 and 169 Lake Street, Chicago, and 52 and M Summer Street, Boston. 




RADIATORS 

for STEAM OR HOT WATER HEATING 

■ ^-SEND FOR DESCRIPTIVE CATALOGUE y 

MANUFACTURED B V* 

A.A.GRI-FFING lRONCO.650 COMMUNIPAW AV 

JERS'EV 'CITV. N;U. 



THE RAILWAY BOLDER. A HAND- 

book for Estimating the Probable cost of American 
Railway Construction and Equipment. By William J. 
Nicolls, Civil Engineer. Illustrated. In one volume, 
full bound, pocket-book form. Price $2. This is an in- 
valuable book for railroad men. Address MUNN & CO., 
361 Broadway, New York. 



™eTELEREMA 

A Satisfactory Substitute for 
the Telephone, for Short Pri- 
vate Lines, Speaking Tube 
Purposes, etc. 

SEND FOR CATALOGUE. 

H. E. HUSTON & CO. 

Monticello, Illinois. 

Mention this Publication. 




IMUCMTARQ Desiring pecuniary assistance to 
111 V CIV I UnV place their inventions upon the 
market, address G. C, P. O. Box 1336, Haverhill, Mass. 



Telegraph, and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Send lor 
catalogue CE. JO\ES iV B KO. Cinciuiiati, O. 

Itisimportant to us that you mention this paper. 

ELEVATORS 

With best safety devices for Passenger and Freight Ser- 
Vice.-MOUSE, WILLIAMS &■ CO., Propr's. 

Morse Elevator Works, Philadelphia. Pa. 




Truss Hoop Driving. 



BARREL, KEC, 

Hogshead, 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. Holmes, 

BUFFALO, N. V. 




CUTLER'S POCKET INHALER 



Carbolate of Iodine 

INHALANT. 

A cure for Catarrh, Bron- 
chitis, Asthma, sind all dis- 
eases of the Throat and 
Lungs — even Consump- 
tion — if taten in season. It will break up a Cold at 
once. It is the Kins: of Cough Medicines. A few 
inhalations will correct the most Offensive Brentli. 
It may be carried as handily as a penknife, and is guar- 
anteed to accomplish all that is claimed for it. 

As a preventive it is in truth the "magical Amulet " 
with which one may bid defiance to Cholera, Yellow Fever, 
and all Miasmatic and Infectious diseases. It has been 
h oroughly tested in various hospitals and localities in- 
fected with Malaria, Small Pox, Diphtheria, etc., sind of 
the great number of persons, including Physicians and 
Nurses, who used the Inhaler as a preventive, not 
one is known to have been attacked with any of the dis- 
eases to which they were exposed. 

Patented through the agency of the Scientific 
American in 1S73, this Inhaler has since had a larger 
and more extensive sale than any Medical Instrument 
ever invented. It is the only Inhaler approved by 
physicians of every school, and indorsed by the si aml- 
ard medical journals of the world. All oilnrs in 
the market are either worthless substitutes or frail d u - 
lent imitations. 

Over 100 OOO in use. 
Sold by Druggists for Sftl .0(1 . By mail, $1.25. 
W. H. SMITH & ( O., PROP'S, 

410 Michigan St., BuflMo. N. Y. 



BIG OFFERS 



To Introduce them, we 

.will GIVE AWAY 1,000 

Sell-Operating Washing Machines. If you want one 
i send us your name, aridress, and express office at one* 

l THE NATIONAL CO. 23 DEYSTREET.il. 1 




ROOFING, 

(EHRET'S PREPARED.) 

For Buildings of every description. Best, cheapest, 
and most durable Roofing ever offered to the public. 
New circular just out. Full information cheerfully given 
on application. 

2 PLY nmm FELT 

For lining under Tin, Iron, or Metal Roofs. 

STEAM, WATER, GAS, and ACID proof. Made 
by us especially for use on Locomotive Round Houses 
Chemical Works, Factories, &c. 



M. EHRET, JR. & CO. 



Philadelphia. 

226 Walnut Street. 



I Chicago, i St. Louis. 

12 North Clark N. W. Cor. 9th 
I Street. | and Olive Sts. 



PUSEY& JONES CO. 

Wilmington, Delaware. 



BUILDERS OF ALL DESCRIPTION OF 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made ; how to apply the written 
letter to the pad; how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



s New Catalogue of Valuable Papers 

contained in Scientific Ami-kican supplement, sent 
free of charge to any address. 

MUNN & CO., 361 Broadway, N. Y. 




t Tie Williams EVAPORATOR 

"■ r -^' In Three Sizes. 

No. 1, capacity fiO to 75 Bu. A pples in 24 hrs- 
" 2, " 75 " 110 " ' '' 

■ " 3, " 125 " 175 " 
I Manufactured by S. K. 8VUOUT 
^ Muiicy. Lycoming Co., Pa., U 



S. A 



fit"---! Ill -'.'.V'-V'"- I 

Beautiful & Lusting for ORNAMENTING! 
WINDOWS, DOORS, TRANSOMS, &c. 

Stained 

Glass 

SUBSTITUTE 

AT SMALL COST. Send for Illustrated Cat*, 
logue and Prices. Samples by mail 25 cents* 

WO VnllUP Sole Abf.st, 731 ARCH ST. 
■ UiIUUIlU PHILADELPHIA, PA. 
AGENTS WANTED EVERYWHERE. 
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I «jnMrS DEVLIN SfCO^ fl KJ j ap< 

JTPV 1 LEHIGH M/E.S AMERICAN ST, PHILA 



rINt GRAY IRON ALSO STEEL 
CASTINGS F ROM SPE CIAL R uc 
flNETINNlNG ,rr- — . paTTE"^ 
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RAILWAY AND STEAM FITTERS' SUPPLIES 

Rue's Little Giant Injector. 

SCREW JACKS, STTJRTEVANT BLOWERS, &c. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 
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PYROMETERS 

^ fiACSTLETT'S, HOBSOH'S, and STEIJEN'S m 

PRESSURE GUAGES 
aot-Wen THERMOMETERS 

ANEMOMETERS 
SAFETY LAMPS 

BAROMETERS 
SALINOMETERS 
) Mining and Meteorological 

Instruments at eyerj description. 

List and Description of our Ten Catalogues sent free 
on application. ~ 

JAMES W. QUEEN & CO. 
924 Chestnut St. Philadelphia 




ROOR WALTER ENGINE. 

Compact, Substantial. Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor. Pump, etc., at the low 
price of 

3 HOltSU POWER $240 00 

m - " 280 00 

355 00 

440 00 

Put on cars at Springfield, O. 

JAMES LEFFEL & CO., 
Springfield. Ohio, 
or 110 Liberty St., New York. 




IDE ENGINE. 

Hiffh speed. Especially meritorious for Electric Light purposes. The best of its 

class. Saw Mills with all modern improvements. Traction and Portable Engines. 

X*. «*» XkX. r>BI'T., 



HARKISBUttft CAB MFG. CO., Harrisburg, Fa., U. S. A. 



Scientific American 
BOOK LIST 

To Readers of lie Scientific American: 

By arrangements with the principal 
publishers, we are now enabled to supply 
standard books of every description at 
regular prices. 

The subjoined List pertains chiefly to 
Scientific Works ; but we can furnish 
books on any desired subject, on receipt 
of author's name and title. 

ffiy All remittances and all books sent 
will be at the purchaser's risk. 

BLW On receipt of the price, the books 
ordered will be sent by mail, unless other 
directions are given. Those who desire 
to have their packages registered should 
send the registration fee. 

By The safest way to remit money is 
by postal order or bank check to order of 
Muss & Co. 

B*A catalogue furnished on applica- 
tion. 

Address MUNN & CO., 

361 Broadway, New York, 
Publishers of the " Scientific American." 



Bloxam, CHEMISTRY, Inorganic and Or- 
ganic, with Experiments, and a Comparison of 

. Equivalent and Molecular Formulae. By C. L. 
Bloxam. 8vo, cloth. Fifth edition $3.75 

Bloxam. —LABORATORY TEACHING, or 
Progressive Exercises in Practical Chemistry. 
By C. L. Bloxam. 12mo, cloth $1.75 

Bodemann, T. -ASSAYING OF LEAD, SIL- 
VER, COPPER, GOLD, AND MERCURY. From 
the German of Th. Bodemann and Bruno Kerl. 
Translated by W. A. Goodyear, Ph.B. Plates. 
12mo, cloth $3.50 

Booth.— CLOCKWORK. By M. L. Booth. De- 
scribing Escapements and Compensations, 
French, English, Swiss, etc., and giving a History 
of Clock and Watch Making in America.. .$2. 00 

Booth .-MARBLE WORKERS' MANUAL. By 
M. L. Booth. 12mo 81.50 

Bootli-Morfitt.- ENCYCLOPEDIA OF CHEM- 
ISTRY. By James C. Booth and Campbell Mor- 
fltt $5.00 

Bourne.-A CATECHISM OF THE STEAM- 
ENGINE in its various Applications to Mines, 
Mills.etc. By John Bourne. Ulus $1.75 

Bourne.— EXAMPLES OF MODERN STEAM, 
AIR, AND GAS ENGINES of the most recent 
approved types. 4to, cloth. London.1878.. $30.00 
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